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ABSTRACT

INTRODUCTION

The representatives of the genus Vaccinium in Mexico and Central America were most recently treated by

Sleumer (1936) in a study with the deceptively modest title of "Die Arten der Gattung Vaccinium L. in Zentral-

und Sudamerika." Sleumer's account actually covered the species of both the West Indies and Mexico as

well as those occurring in Central and South America. Sleumer recognized 30 species in his treatment, but

of these only 12 were known from Mexico and Central America. The present synopsis includes 27 species

from Mexico and Central America, which gives some indication of the rich yield resulting from the more
intensive field work that has taken place within the region in the past seven decades. More than half of the

Mexican and Central American species of Vaccinium have been described in the most recent three decades,

while only four species (or about 15%) were named in the first seventy-five years of the twentieth century

and nine species (or 33%) during the nineteenth century.

Perhaps something should be said about the generic concept adopted in the present study. The generic

limits are very broad and inclusive like that of Sleumer (1936) in his treatments of the West Indian, Mexican,

Central American, and South American members of the genus, as well as his survey of the genus Vaccinium

(1941) throughout its total range. In the latter paper Sleumer recognized 33 sections in the genus Vaccinium,

which clearly demonstrates the great morphological diversity that the conservative concept of Vaccinium s.l.

accepted. As someone whose initiation into Botany was through Small's Manual of the Southeastern Flora (1933),

the senior author was exposed to a much narrower concept of genera. In the case of vaccinoioid genera such

as Batodendron Nutt., Polycodium Raf., Herpothamnus Small, Oxycoccus Hill, Hugeria Small, and Cyanococcus

Rydb., they still appear to demark natural groups biologically meaningful as genera than submerged into

the vast diversity of the genus Vaccinium s.l. However, traditional generic concepts were recently followed by
the authors (Luteyn &Wilbur 2005). Molecular data is sparse at present, but it is beginning to be helpful in

sorting out some of the relationships within the tribe Vaccinieae (see Kron et al. 2002). Molecular evidence

available from Kron et al. (2002) and Powell and Kron (2003) strongly suggests that the genus Vaccinium is

polyphyletic and hence unnatural; vander Kloet (2004) and Stevens et al. (2004) are also of this opinion. Kron
et al. (2002) concluded, however, that a much more thorough molecular survey must be completed before

any formal nomenclatural changes could be made. Their prognosis for Vaccinium is ominous for those who
were content with the heterogenous genus of 33 or so sections. Their molecular survey so far suggests that
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"Vaccinium will need to be enlarged to include all species currently recognized in the tribe Vaccinieae, or to

be broken up" (Kron et al. 2002). Their first alternative would seem to be biologically unsound, because the

resulting "Vaccinium" would contain so many and biologically diverse groups as to be meaningless; so we

are left with the second possibility. Fortunately, Kron et al (2002) agreed that a vast amount of work, both

morphological and molecular, needs to be done before anyone should contemplate how the diverse tribe of

several hundred species might best be redistributed. It seems certain that some of those groups to be recog-

nized may be those identified by Small and others a century or more ago. Wealso feel that the recognition

of the Central American greenish-flowered vacciniums into the genus Symphysia as seen by Vander Kloet et

al. (2004) is premature.

Webelieve that a morphologically-based and field-oriented synopsis of the genus Vaccinium s.l. in Mexico

and Central America may prove useful as a working hypothesis as botanists strive to achieve a more natural

classification. Hence, this synopsis of the Mexican and Central American Vaccinium is presented in the hope

that a new species-oriented base line will prove to be a useful summary of what is now known about the

genus Vaccinium in the extensive and biologically interesting region of Mexico and Central America.

The newly described taxa strongly suggest that additional collecting is still very much needed. The er-

roneous impression exists that most of the thousands of new species that are described as new each year are

present in abundance in our herbaria and that diligent general collecting is no longer needed. The species

of Vaccinium described in the past half century— and that genus clearly is not exceptional in this regard-

certainly demonstrate that all or nearly all of the newly described species are the result of material collected

since Sleumer's treatment appeared and definitely are not due to the failure of Sleumer or others to make

full use of the specimens available to them. A compelling case can be made that what is still needed is a

well-planned, intensive collecting campaign throughout much of the area.

VACCINIUM L.

Shrubs or rarely trees, often rhizomatous, sometimes arising from lignotubers (=burls). Leaves alternate

to pseudo-opposite, deciduous or briefly persistent (i.e., barely through the first unfavorable season) or

persistent and evergreen, petiolate, the blades with margin entire to (slightly) serrate, the venation pinnate

or plinerved. Inflorescences terminal or axillary, racemose, corymbose, rarely paniculate, or 1-2-flowered;

floral bract 1, subtending each pedicel; pedicels articulate or rarely continuous with calyx; bracteoles 2.

Flowers 4-5-merous, without odor; calyx synsepalous, the tube usually cylindric to globose, the lobes rarely

obsolete; corolla sympetalous, aestivation imbricate, valvate or rarely open, cylindric, urceolate, globose or

campanulate, white to pink, greenish or yellowish-green; stamens 8 or 10(-12), equal, included or exserted,

the filaments equal, distinct or weakly connate at base, equal to or longer or shorter than anthers, the con-

nectives lacking disintegration tissue, spurs on filaments present or lacking, sometimes with apparently

vestigial spurs, the anthers equal, lacking awns, the thecae surfaces smooth or papillate, the anther tubules

2, distinct or rarely shortly connate at base, dehiscing introrsely (sometimes obliquely), latrorsely or termi-

nally by pores or clefts; pollen grains in tetrahedral tetrads, lacking viscin strands; ovary inferior, 4-5 (or

falsely 8 or 10 by partial partitions) -locular; style included or rarely slightly exserted, glabrous, the stigma

small, simple or somewhat capitate. Fruit a berry, crowned by the persistent calyx lobes and capped by the

conspicuous nectariferous disc; seeds many, sometimes with mucilaginous sheath.

Vaccinium is a genus with approximately 450 species distributed in the Northern Hemisphere, Meso-

america, the West Indies, South America, E. Africa and Madagascar, Malesia, and Pacifica. Twenty-seven

species from Mexico through Panama are recognized here.

KEY TO THE MEXICANAND CENTRALAMERICANSPECIES OF VACCINIUM

1 . Calyx continuous with the pedicel (i.e., lacking a disarticulation groove); corolla open just prior to anthesis or

2. Anthers conspicuously exserted beyond the corolla tube; corolia open prior to anthesis, considerably
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2. Anthers clearly included within the corolla tube; corolla closed

lacking.

3. Erect, terrestrial shrublet arising from a subterranean, slendei

rubletanthen >urs; corolla red, 7-1 Or lobed; leaves

3. V. dissimile

marked by a

.

conspicuo us disarticulation groc )ve);corollc j closed prior

chises (1 .5-)3-6 cm long with large, leafy, persistent, floral bracts; corolla 5-7 mmlong, cylindric to

urceolate; leaves lanceolate to lance-elliptic, (4-)8-12(-15) mmbroad; veins on the upper surface

of the leaves mostly pronouncedly elevated; nectariferous disk glabrous to short-pilose 5. V. stenophyllum

8. Leaf-blades basally broadly cordate, mostly 2-5 cm broad 7. V. cordifolium

8. Leaf-blades basally acute to rounded, mostly less than 2 cm broad.

reticulate 8. V. breedlovei

9.

10. Leaf surfaces'densely pilose.

Leaf-blades elliptic to ovate-elliptic, 1-1.5 cm long and 3-8 mmbroad; petioles 1-2 mm
long; corolla 3.5-5 mmlong. 9. V. chihuahuense

1 1 . Leaf-blades oblong to lanceolate, 3-4J

1 3. Corolla aestivation imbricate, the tube 5-7.2C-9) x 3 mrr

glabrous internally; leaves lacking basal glands on low

minutely papillose; forested slopes from 1600-3200(-

Pedicels 7 mmlong or less; calyx lobes 1 .5 mmlong or less.

15. Leaf-blades mostly over 2 cm long.

1 6. Racemes 5-1 6-flowered, the peduncle/rachis arising from the axils of subtend-

ing foliage leaves or from subtending leaf scars, mostly (1.5-)5-9 cm long;

clearly falsely 10-locular 4. V. leucanthur

1 6. Racemes 6-1 2-flowered with the peduncle and rachis together mostly 0.3-1 .2

cm long; corolla cylindric, 5-9 mmlong; berry 4-5-locular ll.V.selerianur

1 5. Leaf-blades mostly less than 2 cm long.

17. Corolla cylindric, 5-6.5 mmlong; Costa Rica 13.V.floribunduri

long; Mexico, Guatemala, and Honduras 14. V. confertun

Pedicels (8-)1 2-1 4 mmlong; calyx lobes ca. 2 mmlong 1 5. V. wilburi



18. Calyx be

18. Calyx nc

Journal of the Botanical Research Institute of Texas 2(1)

Dng, conspicuously nerved; filanr

21. Calyx limb saccate, 5(-10)-s

21. Calyx limb terete and unlob

22. Calyx lobes (1.8-)2-5m

uslybullate,thebases±dasping,th

_20.V.floccosum

25. Lower leaf surface glabroi

lobes 2.5-3.5 mmlong; an

tubules 3-4.6 mmlong, glabrous i

22. Calyx lobes 1 .5 mmlong or less.

26. Corollas cylindric to cylindric-campanulate,

27 Petiole 1-4 m
27

28. Lea

6-15

28. Leafvenat

pink or gr

).2-0.4mmlongorless

cing by terminal pores

_ 25. V. santafeense

long.

29. Leaf-blades basally acutely tapering

29. Leaf-blades basally rounded to more

lobes 0.8-1 .2 mmlong

n kimthianum Klotzsch, Linnaea 24:56. 1851.

1
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Terrestrial shrubs (1-)1.5-10 dm tall; branchlets densely and softly pilosulous or puberulent, the trichomes

throughout usually slender and hyaline but occasionally some gland-tipped. Leaf-blades deciduous, mem-

branous, elliptic to oblong-elliptic or ovate-oblong, 1.5-3.5(-6.5) cm long, 5-12(-2.2) mmbroad, apically

acute to rounded, basally acutely tapering to rounded, marginally entire and sometimes strongly revolute,

densely spreading pilosulose on both surfaces or glabrate, the venation pinnate but only the midrib conspicu-

ous above, although the lamina also somewhat pustular above, all nerves raised and conspicuous beneath;

petioles ca. 1-2.5 mmlong, subterete but narrowly canaliculate above, densely puberulent or pilosulose as

branchlets. Inflorescences axillary, of often leafy racemes, 3-8-flowered; rachises sharply angled, 4-34 mm
long, pubescent as branchlets; floral bracts leaf-like to leafy, persistent, elliptic, acute, 5-15 mmlong, glabrous

to pilosulose abaxially; pedicels 5-6 mmlong, sometimes nodding, pubescent as branchlets; bracteoles basal

or near base, linear to oblanceolate, ca. 1.5-3 mmlong, hirsutulous. Flowers 5-merous; calyx ca. 2.5-4.5 mm
long, continuous with pedicel although rarely appearing articulate as fruit matures, the tube campanulate

and ± flaring distally, ca. 1-1.5 mmhigh and 2 mmin diam., glabrous to densely hirsutulous with white,

downwardly reflexed, delicate, white trichomes, the limb flaring above, glabrous to pilosulose, the lobes

deltoid, acute to obtuse, ca. 1-2 mmlong, ciliate or puberulous to pilosulose; corolla with aestivation open,

membranaceous, unistratose, campanulate, ca. 4.7-6(-8) mmlong, white, glabrous, deeply-lobed, the lobes

deltoid to oblong, acute to rounded, ca. 3-4 mmlong; stamens 10, conspicuously exserted (rarely included),

ca. (4.8-)8.5 mmlong, the filaments ca. (27-)3 mmlong, flattened, densely hirsutulous externally and

glabrous internally, the anthers ca. (3-)5-6.5 mmlong, bearing dorsally, ascending or horizontally wide-

spreading, slender, finely muricate spurs ca. 0.7-2 mmlong, the thecae ca. (1.3-)2-2.5 mmlong, sharply

and finely muricate, the tubules ca. (1.7-)3-4.5 mmlong, muricate, dehiscing by short, introrse, slightly

oblique pores that are marginally irregularly 2-4-dentate (lacinate); styles long-exserted, to 11 mmlong.

Berry spherical, 5-10 mmin diam., black, sparingly to moderately pilosulose, 5-locular (?).

Distribution. —Montane forests, dry pine forests, and oak-pine forests of the Sierra Madre Oriental of

Mexico from Nuevo Leon and Tamaulipas, south through San Luis Potosi, Puebla, Hidalgo, and Vera Cruz,

at 1550-1785 m. Flowering: Apr-Jul; fruiting: Jun-Sep.

Vaccinium kunthianum is characterized by a calyx that is continuous with the pedicel, a corolla that is

open prior to anthesis and enlarges thereafter, by anthers conspicuously exserted beyond the corolla tube,

and by anther spurs present.

This is the only Mexican representative of the very distinctive subgenus Polycodium (Raf.) [= sect. Poly-

codium (Raf.) Rehder], a largely eastern North American taxon often treated as the separate genus Polycodium

Raf. It is all too easy for us to discount Rafinesquian genera out-of-hand, but this segregate genus does have

the independent approbation of Nuttall (1843), one of our historically most critical and acclaimed botanists,

who segregated this group of species from Vaccinium as the genus Picrococcus Nutt. The systematics of Poly-

codium whether treated as a section, subgenus, or genus is unresolved. As many as 20 species or as few as

one species (Baker 1970) have been recognized. Recently, Vander Kloet (1988) recognized a single species in

eastern North America, V staminium L., while relegating the Mexican outliers in the Sierra Madre Occidentale

to synonymy. Too little material is available to be dogmatic, but the Mexican plants seem very unlike the

commonV stamineum of eastern North America. Therefore, for the present the Vaccinium kunthianum is best

field observation and collecting is needed.
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2. Vaccinium geminiflorum Kunth in H.B.K., Nov. Gen. Sp. PL 3:267, t. 252. 1818. Type: "Crescit in Regno Mexicano,

Erect, rhizomatous, densely branched shrublets mostly 10-25 cm tall, often forming dense colonies, gla-

brous throughout with the exception of the youngest stems and leaves; branchlets angled, at first densely

but minutely puberulent but becoming glabrate. Leaf-blades deciduous or briefly persistent, membranous,

oblanceolate or narrowly oblong-ob ovate to somewhat elliptic, 5-20(-32) mmlong, 3-8(-12) mmwide,

apically obtuse to acute, basally narrowed to a ± cuneate base, marginally finely crenate-serrulate with the

teeth usually terminated especially when young with a very short, gland-tipped vein, both surfaces glabrous

but the veins (especially when young) often very minutely and sparsely puberulous, the venation pinnate,

forming a conspicuous, elevated reticulum on both surfaces at least when dried; petioles 1-2 mmlong,

semicircular in cross-section, flatly grooved above, glabrous. Inflorescences axillary, of solitary flowers; floral

bracts leaf-like in shape and texture, 4.5-6 mmlong; pedicels recurved, 3-5 mmlong, slightly and very

shortly puberulous to glabrous; bracteoles basal, caducous, oblong, rounded, ca. 4-5 mmlong, covering

pedicel and calyx. Flowers 5-merous; calyx 2-3 mmlong, continuous with pedicel, the tube campanulate,

ca. 1.4-1.8 mmlong, glabrous, the limb distally truncate to minutely lobed, the lobes obscure to broadly

ovate, apically rounded to apiculate, ca. 0.3-1 mmlong, glabrous, occasionally with minute, glandular

squatly barrel-shaped or globose-urceolate, 4-6 mmlong, 3-4 mmbroad, white to pinkish or even roseate,

glabrous, the lobes broadly rounded, 0.8-1.5 mmlong; stamens 10, included, ca. 3.5-4.5 mmlong, the fila-

ments ca. (l-)2-2.4 mmlong, glabrous, the anthers ca. 2.5 mmlong, dorsally bearing 2, slender, antrorsely

and minutely barbellate, strongly ascendent spurs ca. 0.6-2.2 mmlong, the thecae ca. (0.5-)l-1.4 mmlong,

papillose, the tubules ca. 0.9-1.7 mmlong, 10 or more times as long as wide, dehiscing by oblique or nearly

terminal introrse pores. Berry dull blackish, unknown at maturity.

Distribution. —Montane pine-oak forests, alpine meadows, boulder fields, and seepage areas, from

Chihuahua and Nuevo Leon south throughout much of mountainous Mexico into Guatemala, at 1785-4110

m. Flowering: throughout most of the year but mostly from Feb-Aug; fruiting: Mar-Oct.

Vaccinium geminiflorum is characterized by its subshrub, rhizomatous habit, deciduous (or nearly so)

leaves, calyx that is continuous with the pedicel, corolla with imbricate aestivation, long-spurred anthers,

and comparatively large and long bracteoles.

The most extensive discussion of the Mexican and Guatemalan members of the V: cespitosum - geminiflorum

complex was that of Camp(1942), based largely on his observations in western Mexico. Vander Kloet (1988)

recognized both V. cespitosum Michx. and V: geminiflorum Kunth as occurring in Mexico with V. cespitosum

represented by "one disjunct population" although his map shows three widely separated localities in west-

ern Mexico. Campnoted that the plants of V. geminiflorum from lower elevations, seldom if ever subjected

to frost, had persistent leaves while those from higher elevations had deciduous leaves. Roughly correlated

with persistence and lower elevations were more deeply grooved twigs and narrow, relatively longer leaves

at the lower elevations, while at higher elevations the twigs are more likely to be subterete and the leaves

wider. Campconcluded that because of the morphological intergradation that it would be best to maintain

the Mexican material of this complex or section under a single name, V. geminiflorum. He speculated that in

the Pleistocene the widespread northern V. cespitosum had had to migrate into Mexico where it encountered

V: geminiflorum and hybridized with it resulting in the great variability in the populations encountered in

the mountains of central Oaxaca. Weare unable to evaluate this suggestion.

The focus of vander Kloet's earlier publications was upon the North American representatives of the
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genus, but he also delt with the species of "northern Mexico." Only Mexican species whose range was

largely in the United States and Canada were included in his account: Vaccinium cespitosum Michx. and V.

kunthianum Kunth (as V. stamineum L.). Little material was available to him for study. From vander Kloet's

keys and descriptions the following key has been extracted.

Leaf margins sharply serrate along most its length; blade often sparsely glandular beneath; berry dull black;

restricted to Mexico and Guatemala
.

V. geminiflorum

Leaf margins usually serrulate from the a|

beneath; berry usually blue and glau

into New England, Wisconsin, Colora<

7887 (MICH). Hidalgo: 1.5 km al

t. 53:271. 1915. Disterigmadis

Creeping, epiphytic or terrestrial, viney shrublets with stems interwoven amongst bryophytes; branchlets

wiry, perhaps to 1 mlong, 1-1.5 mmin diam., the young stems densely spreading puberulent, glabrous in

age. Leaf blades persistent, coriaceous, evergreen, ovate, lance-ovate, or narrowly to broadly elliptic, mostly

l-3(-4) cm long, 8-15(-20) mmbroad, apically acute, basally rounded to cuneate, marginally entire, glabrous

or beneath sparingly to moderately beset with dark, glandular, appressed trichomes 0.1-0.2 mmlong, the

venation obscure; petioles 1-2 mmlong, puberulent. Inflorescences axillary, of solitary flowers; floral bracts

broadly reniform, ca. 0.3-0.4 mmlong, rounded, glabrous; pedicels l-2(-4 or -8?) mmlong; bracteoles

basal, ovate to broadly oblong, opposite, obtuse to broadly rounded, 0.8-1 mmlong and nearly as wide,

puberulent. Flowers 4-merous; calyx ca. 2.2-2.8 mmlong, continuous with pedicel, the tube campanulate,

0.8-1.2 mmlong, densely hirsutulous with hyaline trichomes 0.1-0.2 mmlong, the lobes broadly deltoid,

acute, 0.7-0.8 mmlong, moderately to densely hirsutulous; corolla with aestivation valvate, thinly fleshy,

bistratose, campanulate to broadly flaringly funnelform, 7-10 mmlong, 6-9 mmin diam. at the apex or the
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broadest point, red, sparingly and inconspicuously beset with spreading, gland-tipped trichomes 0. 1-0.2 mm
long, the lobes erect, acutely deltoid, 1.5-2 mmlong; stamens 8, included, ca. 4.3-5.8 mmlong, the filaments

1.3-4 mmlong, elliptical, tapering both to the base and the apex where ca. 0.5 mmwide, sparsely pilose,

the anthers medihxed, 2-3.3 mmlong, lacking spurs, the thecae ca. 1.7 mmlong, conspicuously papillose,

the tubules 1.6-2.5 mmlong, dehiscing by introrse clefts 0.5-0.7 mmlong. Berry bluntly 4-angled, oblate,

0.7-1 cm in diam., translucent white, densely hirsutulous, 4-locular.

Distribution.— -Wet mountain slopes dominated by premontane rainforests and elfin thickets of shrubs

and small trees in Costa Rica and Panama and also in NWSouth America (Colombia and Ecuador), at

500-1800 m. Flowering and fruiting: throughout much of the year but perhaps heaviest from Feb-Aug.

Vaccinium dissimile is characterized by its lianoid, thin-stemmed habit, short pedicels, and dark red,

campanulate corollas. This is another species of Vaccinium that rests not too comfortably with its supposed

congeners. S.F. Blake, who orginally named the species as a Vaccinium, later transfered it into the genus

Disterigma. Luteyn, currently the leading authority on the neotropical representatives of the family, has

concluded that this species should be placed in the genus Sphyrospermum Poeppig & Endlicher as shown by

the mature fruit: "The fruits of Vaccinium and Disterigma (and most ericaceous blueberries) have a thick and

leathery pericarp that dries that way, and the seeds have normal embryos whereas in Sphyrospermum and

Themistoclesia the pericarp is very thin and papery ... and the seeds have a green embryo ..." (Luteyn 1987,

p. 126). [Note: RLW, first author of this paper, wishes to treat this species in Vaccinium] JLL, second author

of this paper, however, disagrees and still maintains the species belongs in Sphyrospermum.]

5, McPherson 786 (DUKE, MO). Chiriqui: cl

canthum Schltdl., Linnaea 8:524. 1833. Type: Mexico, ve

Type: G-DC (photos F neg. 33846 and NYneg. s.n.); isotypes: BM! , NYfrag, ex G-DC!, OXF! P!] . The type specimen in the DeCandolle

Terrestrial shrubs 1-4.5 mto trees to 15 mtall; branchlets somewhat angulate when young but becoming

to lance-oblong to ovate, highly variable in shape and size, mostly 2-5(-7.5) cm long, 1.2-2.6 cm broad,

apically usually acute to less commonly obtuse or rounded, not mucronate, basally cuneate to rounded,

marginally crenate-serrate, when mature glabrous or at most very sparingly puberulous (or even densely but

often inconspicuously so along the midrib above), when young glabrous to densely puberulous beneath with

midrib puberulous above, rarely glandular-punctate beneath, the venation pinnate; petioles 2-4 mmlong,
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semicircular in cross-section, broadly and shallowly grooved above, glabrous to densely short-pub erulous.

Inflorescences axillary, sometimes arising from leafless nodes, racemose, 5-16-flowered; rachises finely ridged

and grooved, (1.5-)5-9 cm long, 0.5-1 mmin diam., densely to sparsely but minutely puberulent; floral

bracts caducous, oblong, cuculate, ca. 1.5-4 mmlong, 2-2.5 mmbroad; pedicels nodding, often somewhat

secund, ca. 1.5-7(-12) mmlong, finely but densely to sparsely puberulent; bracteoles located medially to just

above or below middle, ± opposite, caducous, linear, 1.5-2.5 mmlong, glabrous to puberulous, caducous.

Flowers (4~)5-merous; calyx 2.5-2.7 mmlong, conspicuously articulate with pedicel, the tube obconical,

1-1.5 mmlong, sparingly to very densely puberulent, the lobes deltoid, acute, 0.8-1.5 mmlong; corolla

with aestivation imbricate, membranous, unistratose, broadly campanulate to urceolate, 3-6 mmlong, white

to pinkish tinged, glabrous externally, the lobes deltoid, acute, 1-2.2 mmlong; stamens (8-)10, included,

2.8-5.4 mmlong, the filaments ca. 1-3.2 mmlong, ciliate distally, the anthers 1.7-3.4 mmlong, typically

bearing dorsally 2, slender, strongly ascendent and outwardly divergent spurs ca. 0.6-1.2 mmlong but these

apparently sometimes represented by vestigial remnants 0.1-0.5 mmlong, the thecae ca. 1-1.5 mmlong,

the tubules ca. 0.7-2 mmlong, dehiscing by short, oblique, introrse, oval pores; nectariferous disk glabrous.

Berry spherical, ca. 5-8 mmin diam., blackish, puberulous to glabrate, falsely 10-locular.

Distribution. —Montane pine-oak and both evergreen and deciduous forests, thickets and clearings from

Hidalgo south through Vera Cruz into Michoacan, Oaxaca, and Chiapas (Mexico), and much of mountainous

Guatemala to Honduras, mostly between 1500-3000 m. Flowering: throughout the year but peaking from

Apr-Jul; fruiting: throughout the year.

Vaccinium leucanthum is characterized by its broad, crenate-serrate leaves, long-racemose inflorescences,

its calyx articulate with the pedicel, spurred to unspurred anthers, and a falsely 10-locular berry. No other

species of Vaccinium in either Mexico or Central America has proven as baffling as V. leucanthum. As inter-

preted in this treatment, it has the greatest range of floral morphological variability of any species in the

area. Onnumerous occasions it was felt that a set of characters had been detected that would allow the clean

separation of a block of disconcerting variability but analysis of more specimens dashed the supposed solu-

tion. The most strikingly variable features are in leaf size and shape, number of perianth parts, and length

of the anther spurs. The variablility of spur length proved especially vexing for a priori it was felt that spur

length was of "fundamental" importance. These spurs ranged from slender, upwardly arching, long, horn-

like appendages to the merest protuberance and in some cases could not be detected with certainty and so

might well be absent. The presence or absence of spurs has usually been treated as of sectional, subgeneric

or even generic significance within the Vaccinieae. Belatedly and no doubt reluctantly, it was impossible

to employ anther spurs as a taxonomically useful character in this species. This is not a wholly satisfactory

solution; it just happens to be the best that can be done now. Extensive field work throughout the range of

V: leucanthum would probably be most helpful in resolving the apparent uncertainties. It would also appear

that the problems associated with this species can only be resolved in conjunction with its relatives in the

Andes of South America and the West Indies.
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5. Vaccinium stenophyllum Steud., Nomencl. Bot. 2:740. 1841.

Vaccinium angustifolium Benth., PL Hartweg, 45. 1840, ncmAlton (1789). Type: ]

}ibc^!^^^^&^u aScens^ P1H

Michigan neg. 694 an

artweg.45.1840.Vta*.

Vaccinium gonzaltzii Riley, Kew Bull. 116. 1923. Twe: ME?[ICO. Sinaloa: San Igna

Terrestrial shrubs or small trees l-4(-6) mtall; branchlets slender, glabrous to densely, shortly puberulous,

sometimes glaucous. Leaf-blades persistent, coriaceous, evergreen, narrowly lanceolate, lance-elliptic to linear-

oblong, 1-40-6.5) cm long, (4-)8-12(-15) mmbroad, apically acute to acuminate, shortly and deciduously

mucronate, basally cuneate, marginally entire to minutely serrulate with the teeth often glandular-tipped,

lustrous above, glabrous or very nearly so on both surfaces except often densely puberulous along the midrib

above, the venation pinnate, conspicuously reticulate and often raised on both surfaces; petioles l-2(-3)

mmlong, subterete to broadly and shallowly canaliculate above, glabrous to densely although minutely

puberulent. Inflorescences axillary, either leafy racemes of 3-10 flowers each, or flowers solitary in axils of

apparently normal or reduced leaves at tips of branchlets and then inflorescences apparently differing little

from leafy, vegetative branchlets; rachises (when present) finely ridged and grooved, mostly (1.5-)3-6 cm

long, ca. 1 mmin diam., puberulent to glabrous, sometimes glaucous; floral bracts slightly smaller than the

foliage leaves and of similar shape and texture, 8-30 mmlong, 2.5-9 mmbroad, puberulent to glabrate;

pedicels nodding or at least strongly divergent, mostly (2-)4-8(-10) mmlong, 0.2-0.3 mmin diam., glabrous

or sometimes puberulent, sometimes glaucous; bracteoles nearly basal, caducous, subopposite to clearly

alternate, oblong to lance-elliptic or linear, 1.2-2.2 mmlong. Flowers 5-merous; calyx 3.5-4.6 mmlong,

conspicuously articulate with pedicel, puberulent to glabrous, sometimes glaucous, the tube obconic to

somewhat campanulate, 1.5-2 mmlong, the lobes deltoid, acute to acuminate, ca. 1.2-2 mmlong, glabrous

to densely ciliolate at tips; corolla with aestivation imbricate, membranous, unistratose, cylindric to urceolate,

5-7 mmlong, whitish to creamy, glabrous externally, the lobes deltoid, acute, 1.2-2.2 mmlong; stamens

10, included, 3.5-4.3 mmlong, the filaments ca. 1-1.6 mmlong, weakly to densely ciliate, the anthers ca.

2.8-3.5 mmlong, dorsally bearing slender, strongly ascendent spurs 0.6-1.4 mmlong, the thecae ca. 1-1.7

mmlong, the tubules slender, 1.2-1.8 mmlong, dehiscing by short, introrse, oblique pores; styles included;

nectariferous disk glabrous to shortly and densely white-pilose. Berry spherical, 5-9 mmin diam., blackish,

puberulous or glabrous, sometimes glaucous, falsely 10-locular.

Distribution.— Mountain slopes of the Mexican Sierra Occidental from Durango south into Oaxaca

(Durango, Sinaloa, Nayarit, Jalisco, and Oaxaca), dominated by open pine-oak forests and rocky slopes

and summits, mostly between 1075-2800 m. Flowering: (Jan-)Mar-Aug(-Oct); fruiting: (Jan-)Jun-Oct(-

Dec).
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Vaccinium stenophyllum is characterized by narrowly lanceolate, lance-elliptic to linear-oblong leaves

with prominent venation and mucronate tips, inflorescences of leafy racemes or flowers solitary in the axils

of apparently normal or reduced leaves, a calyx that is articulate with the pedicel, spurred anthers, an often

shortly and densely pilose nectariferous disk, and falsely 10-locular berry. Louis Williams (1965, and in

Standley &Williams 1966) included V. stenophyllum in the Flora of Guatemala even though he stated that "the

material from Guatemala is hardly, if at all, distinguished from V. leucanthum" For this study, no specimens

of V. stenophyllum have been seen south of Jalisco, while V. leucanthum is well-represented in Guatemala.

Plants of V. stenophyllum are not at all reminiscent of V. leucanthum. Weagree with Sleumer (1936) that V.

gonzalezii is merely a broader leaf form of V. stenophyllum.

road to Talpa de Allende, Municipio de Ay tenguillo, 1890 m, 27 Nov 1983, Breedlove &Almeda 60617 (CAS, MO, NY); Sierra de Manan-

6. Vaccinium consanguineum Klotzsch, Linnaea 24:64. 1861.

1

Terrestrial shrubs or small trees (0.2-)l-3(-10) mtall, often compact and densely bushy; branchlets stiff, rigid,

glabrous to densely puberulent. Leaf-Hades persistent, coriaceous, evergreen, mostly narrowly to broadly

elliptic, occasionally oblong, (1-) 1.5-3 (-4. 6) cm long, 5-12(-18) mmbroad, usually 2-3 times as long as

wide, usually tapering to an acute apex and base, marginally callose-thickened and shallowly serrulate

with teeth mostly (l-)2-4 mmapart, each tooth often tipped with a darkish glandular callosity, glabrous or

with scattered glandular fimbriae beneath, moderately puberulous along the midrib, the venation pinnate;

sharply angled, mostly 1-4 cm long, puberulent; floral bracts scarious, ovate to oblong, 2-5 mmlong, slightly

puberulent or ciliate; pedicels 1-2 mmlong, puberulent; bracteoles subopposite, ovate to oblong, scarious,

1.5-3 mmlong, ciliate but otherwise glabrous, entire to sparingly and also irregularly and minutely toothed.

Flowers 4-merous; calyx 3-4 mmlong, sharply articulate with pedicel, the tube campanulate, 1-2.3 mm
long, glabrous, the lobes deltoid to broadly ovate, 0.8-1.5 mmlong, apically ciliate but otherwise glabrous;

corolla with aestivation imbricate, membranous, unistratose, cylindric, 5-7.5 mmlong, 2.7-4.5 mmin diam.,

creamy white with tinges of red or pink, glabrous, the lobes oblong, 1-1.7 mmlong; stamens 8, included,

4.4-5.7 mmlong, the filaments 3-4 mmlong, ciliate, the anthers 2.8-4 mmlong, bearing dorsally 2, slender,

horn-like, ascendent spurs 0.2-0.6(-l) mmlong originating from near the apex of the thecae, the thecae

1.5-1.8 mmlong, granular-papillate, the tubules 1.2-2 mmlong, dehiscing by introrse clefts 0.5-0.7 mm
long. Berry spherical, 5-6 mmin diam., reddish-to blackish-purple, 4-locular.

Distribution. —Mountain meadows, wooded montane slopes, oak forests, and paramillo thickets in Costa

Rica and western Panama (Bocas del Toro and Chiriqui provinces), between (1300-)1500-3500(-3900) m.

This species was included by Standley (1920-26, pp. 1101-1102) as a member of the woody flora of Mexico,

but its presence north of Costa Rica was questioned by Sleumer (1936) and the species was not included by

Standley and Williams in the Flora of Guatemala (1966). The species is known only from the mountains of

Costa Rica and western Panama. Flowering: throughout the year with the preponderance between Jan-Jul;

fruiting: throughout the year.

Vaccinium consanguineum is characterized by its pinnately nerved and serrulate-margined leaf blades,
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racemose inflorescences with small white to pink flowers, spurred connectives (these rarely vestigial), and

glaucous berries. The species varies from small, densely branched shrubs to large trees to 10 mtall. Leaf size

also varies greatly with trees often having leaves at the higher end of the range. The small-leaved populations

of V. consanguineum look especially like V. floribundum. Both species have spurred (or vestigially-spurred)

anthers, although the Costa Rican populations of V. floribundum lack spurs. Nevertheless, V. floribundum

would appear to be its closest relative.

7. Vaccinium cordifolium (M. Mar

Epiphytic or terrestrial shrubs, sometimes arising from lignotubers; branchlets stout, rather irregularly angu-

late, slightly hirtellous but soon glabrate, reddish. Leaf-blades persistent, stiffly coriaceous, evergreen, broadly

ovate or oblong-ovate, 2.5-5(-8) cm long, (1.3-)2-3.5(-5) cm broad, apically rounded to subacute, basally

shallowly cordate to rounded, marginally subentire to prominently crenate-serrate, glabrous, lustrous, the

venation pinnate, slightly elevated above and somewhat more prominently elevated and reticulate beneath;

petioles 2-4.5 mmlong, ca. 1.5 mmin diam., glabrous or at most very sparingly pilosulose. Inflorescences

racemose or paniculate, 6-40-flowered, when paniculate then short-pedunculate and to ca. 8 cm long; ra-

chises 3-6 cm long, 1-1.5 mmin diam., glabrous to weakly short-pilose or hirtelous; floral bracts caducous,

lanceolate, ciliate, ca. 1.7-3.2 mmlong; pedicels erect to secundly nodding, 5-10 mmlong; bracteoles nearly

basal, lanceolate, ca. 1-2.2 mmlong. Flowers 5-merous; calyx 4.8-5.3 mmlong, conspicuously articulate

with pedicel, the tube obconic to campanulate, 2-3.5 mmlong, deep rose, glabrous, the lobes deltoid, acute,

1-1.8 mmlong, glabrous, non-ciliate; corolla with aestivation imbricate, membranous, unistratose, cylindric

to urceolate, 5-8 mmlong, whitish tinged with deep pink or rose, glabrous externally, the lobes deltoid,

subacute to rounded or obtuse, ca. 1-1.3 mmlong; stamens 10, included, 6.5-7 mmlong, the filaments

ca. 3-4.7 mmlong, proximally ciliate, the anthers 3.5-4.2 mmlong, lacking spurs, the thecae ca. 1.5-2.2

mmlong, pappilose, the tubules ca. 1-2.5 mmlong, dehiscing by short, introrse clefts. Berry ca. 5-6 mm
in diam., 5-locular.

Distribution.— Pine-oak forests, cloud forests, and montain thickets and forests, from the Mexican states
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of Vera Cruz through Oaxaca and Chiapas, and mountainous northern Guatemala (Huehuetenango and

Quiche departments), between 2000-3100 m. Flowering and fruiting: throughout the year.

Vaccinium cordijolium is characterized by its stiffly coriaceous, broadly cordate leaves with margins sub-

entire to crenate, its racemose (or rarely paniculate) inflorescence, a calyx that is articulate with the pedicel,

stamens that lack spurs, and a dark rose to pink corolla.

Vaccinium matudae Lundell, a most distinctive species was first described as Gay-Lussacia cordifolia

Martens & Galeotti (21842), but was later determined to be a Vaccinium by Hemsley (1881). In attempting

to form the new combination based on Martens and Galleotti's binomial, he instead unfortunately pub-

lished Vaccinium cordatum (1881), mistakenly, and carelessly also citing the basionym as Gaylussacia cordata

Mart. & Gal., Bull. Acad. Brux. 9:529. 1842. As a result, instead of establishing the intended and needed

binomial in Vaccinium, Hemsley created an illegitimate name (Article 52 of the ICBN) that is to be rejected

as nomenclaturally superfluous. When Hemsley published Vaccinium cordijolium, there would have been

no obstacle to proposing the binomial Vaccinium cordijolium based on Martens and Galeotti's binomial, but

after 1894 Vaccinium cordijolium Stapf had been published (Trans. Linnean Soc. Ser. II. 4:189. 1894) and

therefore a combination based on Martens and Galeotti's binomial would have resulted in a later homonym.

However, when querried on this problem, three very experienced and knowledgable nomenclaturalists (Drs.

J. McNeill, G. Moore, and D. Nicolson) all agreed that Hemsley's carelessness in transfering Gaylussacia

cordijolium M.Martens & Galeotti into Vaccinium as V cordatum (M.Martens & Galeotti) Hemsley, while also

mistakenly citing the basionym as G. cordatum, should nevertheless be treated as a correctable error rather

than as the publication of a later invalid synonym that Lundell corrected by publishing a new name since

by that time Vaccinium cordijolium Stapf had been published for a species from Borneo. Consequently, the

American species will be known as V cordijolium (M.Martens & Galeotti) Hemsley as originally intended,

while the Borneoan plant is provided with a binomial in the footnote below 1
.

Additional collections examined: MEXICO. Veracruz: Mimicipio de Las Vigas; en las faldas del Volcancillo, por la carretera federal

Jalapa-Las Vigas, 19°38'N, 97°03'W, 2000 m, 16 Aug 1979, Calzada 5483 (F); Las Vegas, Linden 420 (MICH); bosque de pino, 2300 m,

8. Vaccinium breedlovei L.O. Williams, Fieldiana Bot. 31:173. 1965. i

Epiphytic shrubs; branchlets irregularly angled to ± terete, glabrous, reddish-brown. Leaj-blades persistent,

coriaceous, evergreen, ovate to ovate-lanceolate, 5-15 cm long, 2.5-8 cmbroad, apically acuminate to acute

or rarely even rounded, basally rounded, marginally very finely but distinctly and minutely glandular crenate

with the teeth 6-9 mmapart, glabrous on both surfaces, the venation pinnate, prominent on both surfaces

and pronouncedly elevated thru the third order of branching forming a conspicuous reticulum, the midrib

depressed into the upper surface forming a channel; petioles stout, 4-11 mmlong, puberulous. Injlorescences

axillary or arising from leafless nodes, racemose or paniculate (2-4 branches), often pronouncedly secund,

10-20-flowered, glabrous throughout; rachises 3-7 cm long; floral bracts scale-like, triangular to narrowly

deltoid, 1-1.5 mmlong, glabrous; pedicels slender, (5-)7-9 mmlong, glabrous; bracteoles medially or more
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distally attached, narrowly triangular to linear-lanceolate, 1.5-2 mlong. Flowers 5-merous; calyx ca. 3-4

mmlong, articulate with pedicel, the tube campanulate, terete, slightly constricted near summit, ca. 1.5-2.2

mmlong and 2 mmin diam., glabrous, the limb somewhat flaring, the lobes rounded to somewhat deltoid

to triangular, usually abruptly acuminate, ca. 1-1.5 mmlong, glabrous; corolla with aestivation weakly im-

bricate, membranous, unistratose, broadly funnelform, strongly 5-angulate with pronounced medial nerves,

5-6 mmlong, flaring distally to 6-7 mmin diam., glabrous, greenish to greenish-white often suffused with

maroon, the lobes triangular, 2-2.5 mmlong; stamens 10, included, ca. 5-5.5 mmlong, the filaments ca.

3 mmlong, glabrous, the anthers ca. 3 mmlong, lacking spurs, the thecae ca. 2 mmlong, papillate, the

tubules ca. 0.8-1.5 mmlong and 0.2 mmin diam., dehiscing by terminal, obliquely slanting pores; ovary

10-locular (?); styles ca. 5 mmlong. Berry not seen.

Distribution. —Known only from four collections on forested slopes of pine, oak, and Cupressus, from

Chiapas (Mexico) and Lempira (Honduras), at ca. 2300-2670 m. Flowering: Dec-Feb.

Vaccinium breedlovei is characterized by large (to 15 x 8 cm), glabrous leaves that are finely crenate

margined and prominently, reticulately and pinnately veined, racemose to paniculate inflorescences, a calyx

that is articulate with the pedicel, anthers lacking spurs, a greenish corolla, and possibly falsely 10-locular

ovaries (mature fruits are needed). Although unable to make better suggestions as to the closest relatives

of the very distinctive Vaccinium breedlovei, we do not see the close relationships with V. poasanum and the

relatives of that species (sect. Leptothamnia Benth. & Hook.f.) as originally suggested by Williams. The

inflorescence pattern would seem to argue against any close relationship with species centered around V.

poasanum, although the stamens do suggest such a relationship.

Vaccinium tolbertianum Lundell was named from perhaps two incomplete collections made by the same

collector at about the same time and place in Guatemala. The specimens (both LL) consisted of attached

leaves, stems, and young fruits. The most unusual feature was the presence of coarse, stiff, rigid trichomes

on a few centimeters of older stem on two of the six sprigs and on a few nearby leaves. Nothing like those

trichomes has been seen in Meso-American vaccinia, but they are frequent in the genus Gaultheria. Other

than for the presence of these gland- tipped trichomes, the specimens would fit reasonably well within the

current concept of V. haematinum Standley & Steyermark. It seems they can still be best placed there in spite

of the presence of those unique trichomes. Obviously further collecting may change our understanding of

this little known variant. Specimens with flowers and trichome-bearing stems are unknown and it seems

reasonable to conclude that without the presence of those coarse trichomes on a few centimeters of certain

of the older branchlets, the species never would have been proposed.

Additional collection examined: MEXICO. Chiapas: broad ridge with evergreen cloud forest on the third ridge along logging road from

Terrestrial shrubs, 0.8-1.3 m tall; mature branchlets terete, striate, moderately to densely pilosulose with

the hyaline trichomes ± spreading at right angles to the stem's surface branchlets, to even glabrate, the bark

thin, grayish to brownish, splitting longitudinally and exfoliolating; twigs sharply and narrowly angled,

striate, moderately to densely pilosulose. Leaves apparently persistent, coriaceous, evergreen, the blades flat

to concave, elliptic to ovate-elliptic, 10-15 mmlong, 3-8 mmbroad, apically acute to broadly rounded,
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hihuahuense Wilbur & Luteyn. A, habit B, flower showing pubescence. C, corolla opened to show orientation of 5 stamens. D, stamens

showing side, ventral, and two dorsal views with introrse, oblique dehiscence pores. E, portion of stem showing leaf, old inflorescence, and immature

fruit, with inset showing crenate leaf margin {drawn from type collection).
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basally cuneately tapering to broadly rounded, marginally indistinctly crenulate-serrulate with the teeth

terminating in a reddish, gland-tipped vein extension (glandular fimbriae), both surfaces densely puberu-

lent or pilosulose with hyaline, spreading trichomes, the lower surface deciduously glandular-fimbriate, the

venation pinnate, inconspicuous to conspicuous above, the midrib impressed above and raised beneath,

the secondary and tertiary venation impressed above; petioles somewhat flattened and canaliculate above,

1-2 mmlong, densely pilosulose. Inflorescences axillary, racemose, 2-8-flowered; rachises ca. 4-9 mmlong,

Moderately short-pub erulent; floral bracts and bracteoles caducous, oblong, acute to obtuse, 1-2 mmlong,

{J glabrous; pedicels 1.5-4.5 mmlong, densely puberulent. Flowers 5-merous; calyx ca. 3.2-3.5 mmlong,

articulate with pedicel, the tube ca. 1-1.5 mmlong, ca. 1 mmin diam., moderately to densely puberulent,

the limb (0.8-)2-2.4 mmlong, densely puberulent, the lobes erect, narrowly triangular to ovate, acute to

shortly acuminate, ca. 1-1.9 mmlong, ca. 0.8 mmbroad at base, puberulent; sinuses acute; corolla with

aestivation imbricate, membranous, unistratose, cylindric, angled opposite the lobes, 3.5-5 mmlong, ca.

2-2.5 m in diam., whitish-pink, externally sparingly to moderately pilosulose especially distally along

angles, the lobes erect, oblongish, roundedly acute, ca. 1 mmlong; stamens 10, included, ca. 2.7 mmlong,

the filaments ca. 1.7-1.8 mmlong, pilosulosely ciliate to densely pilosulose, the anthers ca. 1.5 mmlong,

lacking spurs, the thecae ca. 0.5-0.7 mmlong, ± smooth, the tubules distinct, ca. 0.8-1 mmlong, dehiscing

by introrse, oblique, tear-shaped pores; styles glabrous, ca. 4-5.5 mmlong. Berry not seen.

Distribution.— Known only from several collections in forest of Quercus-Pinus with thin, rocky, litosol

soils, from the state of Chihuahua, Mexico, at 1950-2200 m. Flowering: Jun-Aug; fruiting: Oct.

Vaccinium chihuahuense is characterized by having persistent pubescence in nearly all parts, small

leaves that are marginally crenate-serrulate, an articulate calyx, anthers that lack spurs. Morphologically it

resembles V. confertum, from which it differs most conspicuously in its persistent, dense pubescence of all

vegetative and floral parts.

Additional collections examined: MEXICO. Chihuahua: Mojarachic, Jan 1937 (st), Knobloch 5736 (MSU); Parque Nacional Cascada

de Basaseachic, Mpio. de Ocampo, 2200 m, 12 Mar 1994 (st), Garcia et al 2527 (NY), 2100 m, 3 Oct 1986 fan fr), Spellenberg et al. 8701

(NMC), 1950 m, 5Aug 1994 (fl), Yen & Estrada 2841 (DUKE, NMC, NY); Divisadero Overlook of Cascada de Basaseachic, 2100 m, 23 Jun

1987 (fl), T. R. Van Devender et al 87-160 (NMC); Mpio. de Guachochic, Cascada de Cusarare, 28 Jul 1973 (fl), Bye 4400 (NMC).

t. 31:173. 1965. (Based on Malta pilosa Lundell, non Vac-

Epiphytic shrubs; branchlets terete, ± blackish, ± pilosulose throughout with whitish trichomes. Leaf blades

persistent, coriaceous, evergreen, oblong to lance-oblong or even lanceolate, 3-4.5(-7.5) cm long, 0.8-2(-3)

cmbroad, apically obtuse to subacute, basally usually rounded, marginally entire or nearly so, occasionally

with a few, remote glandular teeth, somewhat shiny above and dull beneath, persistently pilose beneath

and puberulent or pilosulose above at first but glabrescent with age, the venation pinnate, visibly reticu-

late on both surfaces with the midrib and primary veins elevated; petioles ridged and grooved, 2.5-8 mm

long, densely pilosulose. Inflorescences axillary, solitary, racemose, congested, ca. 2-6-flowered; rachises

subsessile, mostly 2-5 mmlong, densely pilosulose, bearing small, imbricate bracts at base; floral bracts

persistent, deltoid, ca. 1-1.2 mmlong, pilosulose; pedicels slender, 3-7 mmlong, pilosulose; bracteoles

persistent, basal or attached below the middle, opposite to subopposite, lanceolate to linear, 1.5-1.6 mm
long. Rowers 5-merous; calyx ca. 3-3.3 mmlong, sharply articulate with pedicel, the tube subcampanulate

to ± globose, ca. 1.5 mmlong, densely pilosulose, the lobes narrowly deltoid, acute, ca. 1.3-1.7 mmlong;

corolla with aestivation imbricate, membranous, unistratose, subcylindric, pentagonal, slightly swelling

above, 8-10 mmlong, white, pilosulose externally, the lobes erect or nearly so, obtuse, 2-3 mmlong; stamens

10, included, 8.5-9.6 mmlong, the filaments 6.3-7.2 mmlong, pilosulose, at the base weakly attached to

corolla, attached to the anthers dorsally near the middle, the anthers ca. 3.5-4 mmlong, lacking spurs, the

thecae ca. 2-2.3 mmlong including the attenuate base, the tubules slender, ca. 1.6-2 mmlong, dehiscing
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by introrse clefts; styles slightly exserted. Berry spherical, at least 4 mmdiam. when immature, pilosulose,

glabrate, falsely 10-locular.

Distribution. —Known only in cloud forests, from a few collections from the Mexican state of Chiapas

and the Guatemalan states of Huehuetenango and San Marcos, between 2000-3000 m. Floweringjul; fruit-

lundellianum is characterized by its oblong to lanceolate, entire-margined and pilose leaves to

4.5(-7.5) cm long, congested racemes, pilosulose inflorescences (including the rachis, pedicel, calyx, corolla,

and fruit), relatively long corollas (8-10 mmlong), and a falsely 10-locular berry.

of El Porvenir along road from Huixtla to Siltepec, 19 Sep 1976, Breedlove 40381 (F, tX); sobre arboles altos,

Rodeo-Siltepec, 2000 m, 29 Apr 1964, Matuda 37378 (F, U

S. Atlantida: Pico Bonito National Park, 2435 m, T. Hawkins 920 (MO).

11. Vaccinium selerianum (Loes.) Sleumer, Notizbl. Bot. Gart. Berlin-Dahlem 13(116):124. 1936. Pemettya

4983 (holotype: LL!).

Epiphytic or terrestrial, bushy shrubs or rarely small trees (0.5-)l-3(-4.5) m tall; branchlets ridged and

grooved and somewhat angular to nearly terete, when young often reddish but becoming brown or even

blackish-brown in age, at first glabrous to more typically moderately to even densely puberulent and then

later becoming glabrate. Leaves often numerous and overlapping, the blades persistent, coriaceous, ever-

green, narrowly to broadly elliptic to oblong- elliptic or even obovate-oblong to even lanceolate, 2-4.5(-6.5)

cm long, (0.8-)1.2-2.5(-5) cm broad, apically acute to obtuse or even broadly rounded to tapering to an

ultimately obtuse apex, basally rounded to acutely cuneate, marginally remotely and inconspicuously to

conspicuously crenate-serrulate, often lustrous especially above, glabrous or nearly so on both surfaces to

moderately although inconspicuously and finely puberulent to pilosulose, the venation pinnate, the midrib

flush above or basally somewhat elevated but mostly somewhat channeled while beneath ± elevated, the lateral

veins above ± flush with the surface while beneath either flush or elevated and often conspicuously so and

then forming a reticulum; petioles subterete, often canaliculate above, rugose, 1.5-5 mmlong, glabrous or

puberulent to short-pilose. Inflorescences axillary, racemose, 6-12-flowered; peduncles and rachises together

3-12 mmlong, sparsely to moderately puberulous; floral bracts caducous to deciduous, narrowly triangular

to oblongish, often concave, (1.5-)2-7 mmlong, shortly ciliate, ± scarious, externally glabrous or medially

ciliate; pedicels reflexed or turned downwards, 1.5-5(-9) mmlong, puberulent; bracteoles medially to distally

placed, alternate, appressed, caducous to deciduous, broadly elliptic to lanceolate, 2-3.5 mmlong, sparingly

indistinctly ciliate, occasionally externally medially short-pilose. Flowers 5-merous; calyx 3-4.5 mmlong,

conspicuously articulate with pedicel, the tube spherical to oblong- cylindric, 1.5-2.2 mmlong, glabrous to

densely puberulent or pilosulose, the lobes deltoid to narrowly triangular, acute, (0.8-)1.2-1.8 mmlong,

externally and internally glabrous to externally moderately puberulent to pilosulose, marginally glabrous

to minutely ciliate and often sparingly and inconspiciously glandular; corolla with aestivation imbricate,
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membranous, imistratose, cylindric, 5-72(-9) mmlong, ca. 3 mmin diam., deep rose to pinkish or white,

glabrous both externally and internally or moderately to densely pilosulose externally, the lobes broadly

oblong to deltoid, obtuse to acute, ca. 1-2 mmlong; stamens 10(-12), included, 3.7-7(-77) mmlong, the

filaments 2.3-5(-5.7) mmlong, attached dorsally to the lower third or half of the anther, flattened, densely

ciliate, the anthers 1.8-4 mmlong, lacking spurs, the thecae ca. 1.3-2.2 mmlong, minutely papillose, the

tubules slender 0.7-2.2 mmlong, dehiscing by short, oblique pores or short clefts. Berry terete, 5-9 mm
diam., reddish during maturation but apparently blackish at maturity, glabrate to sparingly pilosulose,

4-5-locular.

Distribution.— Oak forests, evergreen cloud forests, and mossy thickets, in southern Mexico (Oaxaca

and Chiapas), south through Guatemala (El Quiche, Huehuetenango, and Zacapa) into Honduras (Lempira

and Morazan) and El Salvador (Santa Ana), from 1600-3200(-3700) m. Flowering: (Jan)May-Aug(Dec);

fruiting: throughout the year.

Vaccinium selerianum is a morphologically variable species characterized by its congested leaves that

are elliptic to oblong-elliptic to lanceolate, 2-4.5 cm long, with margins crenate-serrate, short-racemose

inflorescences, an articulate calyx, glabrous to pilose corollas, anthers that lack spurs, and a 4-5-locular

ovary.

Recently, as exemplified by the trea

liams 1966), two species have been recoj

They are separated there by the following straightforward couplet:

Flowers glabrous v - haematinum

Flowers densely pubescent V. minarum

The brief descriptions there indicate that the calyces of V. haematinum vary from "sparsely and minutely

puberulent or glabrate." Specimens have been examined with glabrous or at least glabrate calyces and pilo-

sulose corollas. The leaves and vegetative features of both "species" seem to have the same range of variation.

It cannot be claimed that a morphological continuum exists between the two extremes, but the variation

exhibited by the small sample available suggests that a much larger sample would in all probability further

blur the supposed distinctions between the named extremes. It seems that only one, not extremely poly-

morphic species is represented. The extremes in pubescence of the calyx seem to be rather widely bridged,

but there seems to be no similar blurring in corolla pubescense; those previously assigned to V. minarum

have densely pubescent corollas while those attributable to V. haematium are glabrous.

The flowers on the type specimens of V. minarum, V. quicheanum, and V. hondurense are exactly similar

as to pubescence, although the leaves of V quicheanum are more elongate, while those of V. minarum are

smaller and narrower. As far as the long list of names is concerned, V. selerianum (Loes.) Sleumer (1936) has

priority.

e (Wilbur& Luteyn) Luteyn, Brittonia 53:444. 2001. a
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Terrestrial shrubs, 0.5-1 m tall; mature branchlets terete, striate, glabrous; twigs subterete, bluntly and

broadly compressed, puberulent to densely short-pilose, glabrate. Leaves imbricate, the blades persistent,

coriaceous, evergreen, obovate to more typically oblong- elliptic, 2.5-4.7 cm long, 1.2-1.8(-2.3) cm broad,

apically acute or rounded but with a 1-2 mmlong apiculus, basally rounded, marginally indistinctly and

minutely serrulate, the actual margin a lighter color and seemingly a bit thinner than lamina proper, es-

sentially glabrous above except finely whitish, appressed-pilosulous near the base along midrib and incon-

spicuously ciliate especially proximally, indistinctly and sparingly whitish, appressed-pilosulous beneath

basally and also bearing appressed, reddish-brown, glandular-hmbriae ±0.2 mmlong, provided with 1-2

reddish, circular basal glands, the venation pinnate with 3-4 arcuate-ascending lateral nerves per side, the

midrib slightly thickened and raised proximally but impressed distally, lateral nerves impressed above, all

veins prominently elevated beneath and of a lighter color than lamina proper; petioles thick, flattened or

broadly canaliculated above and slightly winged throughout, rugose, 2-3 mmlong, moderately puberulous to

short-pilose. Inflorescences axillary, racemose, 10-1 5 -flowered; rachises strongly and sharply angled, l-2(-4)

cm long, pilose with soft, short, white trichomes; floral bracts appressed, linear to lanceolate 3-4 mmlong,

puberulent; pedicels 6-10 mmlong, softly pilosulous or puberulous, bearing distally a series of glandular

fimbriae; bracteoles basal, appressed, linear to narrowly lanceolate, 2-3 mmlong, puberulent, marginally

glandular-fimbriate, without dorsal glands. Rowers 5-merous; calyx 4.5-5 mmlong, articulate with pedicel,

the tube campanulate to cylindric, ca. 2.5-3 mmlong and in diam., longer than limb, moderately puberulous

with whitish trichomes ±0.1-0.2 mmlong, the lobes triangular, acute, 1.2-1.8 mmlong, puberulous exter-

nally and internally; corolla with aestivation apparently valvate, membranous, weakly bistratose, cylindric,

terete, 8-13 mmlong, 4-6 mmbroad, pink to red, appressed- to spreading-puberulous externally with

moderately abundant hyaline trichomes ± 0.4 mmlong, moderately to densely pilose with hyaline trichomes

within, the lobes strongly reflexed, triangular, 1.5-2 mmlong, pink to red although sometimes becoming

pale pink to whitish, densely pilosulous both externally and internally; stamens 10, included, 7-7.5 mm
long, the filaments 3.5-4 mmlong, glabrous proximally but marginally with appressed-pilosulous hyaline

trichomes distally, the anthers 4.5-5 mmlong, lacking spurs, the thecae 1.8-2 mmlong, smooth, basally

strongly incurved, the tubules 2.5-2.7 mmlong, dehiscing by oblique pores ca. 0.6 mmlong; styles exserted.

Berry spherical, 8-10 mmdiam., blue-black, short-pilose, 5-locular.

Distribution. —Known only in upper oak forests and disturbed paramo habitats, from the upper slopes

of Cerro Chirripo, from ca. 2500-3819 m. Flowering: Jan, Mar-Apr; fruiting: Dec, Mar-Apr.

Vaccinium talamancense is characterized by its leaves with blade margins indistinctly and minutely ser-

rulate, red to pink corollas that are appressed- to spreading-puberulous externally and moderately to densely

pilose internally, anther connectives that lack spurs, and a pilose berry that is not glaucous. Its interspecific

relationships are uncertain at this time.

13. Vaccinium floribundum Kunth in H.B.K., Nov. Gen. Sp. Pi. 3:266, t. 251. 1818. l

Densely branched, terrestrial si
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highly variable in shape and size from very broadly ovate or nearly orbicular to elliptical or ovate-oblong,

0.4-1.5C-2.5) cm long, 0.3-1.2 cm broad, apically acute to obtuse, basally rounded to somewhat cuneate,

marginally thickened and ± revolute and shallowly crenate-serrulate, occasionally inconspicuously and

sparingly spreading pilosulose above and this pubescence more abundant basally and ± glabrate except for

the moderate to dense puberulence along the midrib, the lower surface glabrous to moderately beset with

appressed to somewhat ascendent, glandular trichomes and these appearing as punctate dots as the trichomes

drop away, the venation pinnate; petioles flattened above, 2-3(-4) mmlong, very shortly puberulent. In-

florescences axillary, racemose (very rarely weakly paniculate), 6-10-flowered; rachises strongly angulate,

l_2(-4.5) cm long, puberulent to glabrous or very nearly so; floral bracts broadly ovate to oblong, 2.5-4.5

mmlong, (2-)3-4.5(-5.5) mmbroad, minutely appressed puberulent on the abaxial surface to nearly gla-

brous, minutely ciliate and occasionally glandularly ciliate; pedicels 3-4(-6) mmlong, usually spreading

puberulous but occasionally glabrate; bracteoles medially to basally attached, ± ovate to lance-ovate or even

narrowly lunear-oblong, 2.5-4.8 mmlong, 1.5-2.5 mmbroad slightly appressed puberulous externally to

glabrate, marginally minutely ciliate and occasionally also slightly glandular-ciliate. Flowers 4-5-merous;

calyx ca. 3-4 mmlong, sharply articulate with pedicel, the tube campanulate to short- cylindric, 1.5-1.8 mm
long, 1.2-1.8 mmin diam., glabrous, the lobes deltoid to ovate-oblong, acute, ca. 1-1.5 mmlong, glabrous,

usually ciliate; corolla with aestivation imbricate, membranous, unistratose, cylindric, 5-6.5 mmlong, 2-3

mmin diam., white to roseate, glabrous, the lobes ± erect, deltoid, acute, ca. 1.5 mmlong, glabrous; stamens

8 or 10, included, 3.8-6 mmlong, the filaments 2-2.5 mmlong, flattened, densely spreading ciliate with

hyaline trichomes, the anthers 2.5-3.5 mmlong, lacking spurs, the thecae 1-1.5 mmlong, densely papillate

or sharply and minutely spinulose, the tubules 1.5-2 mmlong, dehiscing by introrse, oblique pores. Berry

spherical, ca. 4-6 mmin diam., dark bluish-black, sometimes reddish when immature, 4-5-locular.

Distribution.— Disjunct from the South American Andes. Mossy thickets of the highest reaches of the

Talamancas of Costa Rica, at 1400-3450 m. Flowering: Feb-Apr, Oct; fruiting: Feb-Mar.

Vacciniumfloribundum is characterized by its small leaves the blades of which are pinnately nerved and

minutely crenate-serrate margined, racemose inflorescences with small white to pink flowers, spurless con-

nectives, and glaucous berries. In Costa Rica the stamens lack spurs, whereas populations in South America

have at least vestigial spurs. Vacciniumfloribundum is most closely related to V: consanguineum, as mentioned

82°49'W, 3050-3160 m, 22 Aug 1983, Davidse ct at 2381 tf(MO).Lim6n:< lordilleradeTalamanc; i.Cerro]

3200-3350 m, 24 Mar 1984, Davidse ei :al 25979 (MO).

14. Vaccinium confertum KunthinH.B.K. ,
Nov Gen. Sp .. PL 3:265, t. 250. 1818.

Willdenow Herbarium has the i abel as "Humboldt &Bonpland4099:

""sTi"™" ^SwraTlr^Mde tzjTZ "Sa il!nle

NYs.n.,irag.NY!;isoTYPES:BtJ 4)!, W!). There are . three sheets at P, one is i ncorrectl

•types: CGE(x2)!

(CerrodeCapulalr e San Andres, etc.) ,entre7,500et9, 500pieds,"GaIe t Uholoty
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Densely branched, terrestrial shrubs, 2-6(-10) dm tall; branchlets strongly ridged and grooved and hence

appearing angulate, very densely puberulent or pilosulose to shortly hirsutulose (or reportedly very rarely

glabrous). Leaf-blades persistent, thick-coriaceous, evergreen, oval to oblong-ovate, 6-15(-30) mmlong,

4-10(-15) mmbroad, apically acute to somewhat rounded, basally rounded, marginally finely but conspicu-

ously crenate-serrulate, the upper surface finely and inconspicuously pilosulose to glabrate, deep green and

shining while beneath pale and usually with scattered, inconspicuous, appressed, gland- tipped trichomes,

the venation pinnate; petioles semicircular, canaliculate above l-2(-3) mmlong, puberulent to pilosulose.

Inflorescenses axillary, densely compact, racemose, 3-7-flowered, almost always shorter than the subtending

leaf; rachises mostly 8-12 mmlong; floral bracts caducous, cuculate, oblong, ca. 2-4 mmlong; pedicels

(l-)2-3(-4) mmlong, finely short-pubescent; bracteoles basal, caducous, cuculate, oblong, 1.2-1.5 mmlong.

Flowers 4-5-merous; calyx 3-3.3 mmlong, conspicuously articulate with pedicel, the tube campanulate or

globose, ca. 1-2 mmlong and in diam. at anthesis but enlarging to ca. 3(-4) mmin diam. in fruit, glabrous,

the lobes deltoid, acute, ca. 1-1.5 mmlong; corolla with aestivation imbricate, membranous, unistratose,

cylindric to weakly cylindric-campanulate or weakly cylindric-urceolate, 4-6.5 mmlong, white to pinkish;

stamens 10, included, 4.7-6.4 mmlong, the filaments (1.5-)2.4-3.5 mmlong, ciliate, the anthers 3.2-3.6

mmlong, lacking spurs (or rarely bearing dorsally 2, minute, vestigial spurs), the thecae ca. (l-)1.4-2 mm
long, the tubules ca. (l-)2-2.3 mmlong. Berry 4-6 mmin diam., bluish or blackish with a glaucous bloom,

4-5-locular.

Distribution. —Montane forested slopes of pine-oak, rocky meadows, and clearings, from northern Mexico

(Chihuahua, Tamaulipas, San Luis Potosi, Nayarit, Aguascalientes, Queretaro, Hidalgo, Vera Cruz, Puebla,

Mexico, Jalisco, Guerrero, Oaxaca, and Chiapas), south into Guatemala (Chimaltenango, Huehuetenango,

Quetzaltenango, San Marcos, Solola, and Totonicapan) and Honduras (Comayagua, Lempira, Olancho,

and Ocotopequez), at 1538-4038 m. Flowering: throughout the year but especially in Jan-Jun; fruiting:

throughout most of year but especially in Mar-Aug.

Vaccinium conjertum is characterized by small, more or less concave leaves, 6-15 mmlong (rarely to 30

mmlong) with finely crenate-serrulate margins, densely compact racemose inflorescences of 3-7 flowers

that are usually shorter than the subtending leaves, an articulate calyx, anthers that lack spurs (or are rarely

vestigial), and a glaucous, 4-5-locular ovary. Its similarities with V. chihuahuense are mentioned above.

Cerro Grande, 8 km al NWde Guadalcazar, 2100 m, 19 jun 1?^R^Zski 5960 CF, MO, S- Nayal: bosque en barranca, 1.5 km
al S de Santa Teresa del Nayar, Mimicipio de Jesus Maria, 8 Jur

Jalisco-Aguascalientes border, ca. 10 mi SE of Calvillo, oak fores

bosque de pino y encino, alrededores de Zacualtipan, 1 Feb 196

MO, NY, TEX); bosque de pino y encino, ca. 1 km al NE de He

(CAS, F, MO, WIS); wet ledges of river bluffs below Trinidad I

altepec, 18 Feb 1935, Hinton et al 7389 (DS, F, LL, MO, NY, US). Jalisco:

Manantlan, 2160 m, 17 Aug 1980, Breedlove &Almeda 45724 (CAS, NY);

SWdel Cerro Teotepec, ca. 17°29'N, 100°12'W, 2900 m, 29 Jan 1965, Rzedowski&McVaugh 231 (CAS, MICH, MSC). Oaxaca: near Tres
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an 3053 (DUKE, G 11,3000-3800

& Utzschneider2900 (NY); Cerro El Bonete, S of VolcanTajumulco, 11 Mar 1971, Plowman 3055 (GH, TI

z Santa Maria, 10,500 ft, 14 April 1937, Muenscher 12363 (CU, F). Totonicapan: ca. 21 km E of Totonicapan at krr

)6 (MO) Ocotepequez:

le Agalta, 2 June 1992, Mejid Dario 149 (DUKE).

15. Vaccinium wilburii Almeda &Breedlove, Brittonia 44:50. 1992. Twe: MEXICO. Guerrero: ridge with Pinus, Quercus,

CAS!; isotypes: DUKE! MEXU, MICH, MO! photo NYneg. 13045, NY!).

Epiphytic, erect to pendent shrubs with branches 1-2 mlong, arising from swollen lignotubers up to 2 dmin

diam.; upper branchlets ridged and grooved and there densely spreading puberulent, lower ones becoming

terete and glabrate. Leaves densely arranged with most internodes ca. 4-7 mmlong, the blades persistent,

coriaceous, evergreen, lanceolate to lance-elliptic, mostly 2-3.4 cm long, (5-)7-14 mmbroad, apically acute

the tip itself often blunt, basally broadly cuneate to obtuse, marginally indistinctly and bluntly crenate-

serrate, with a narrow, thickened and elevated border, the venation pinnate, with all veins conspicuously

elevated on both the upper and lower surfaces at least when dried; petioles subterete, flattened to canaliculate

above, 2-4 mmlong, puberulent to glabrate. Inflorescences axillary, loosely racemose, sometimes corymbose,

5-10-flowered; rachises sharply angled, 1.5-2.5 cm long, glabrous or nearly so; floral bracts narrowly lan-

ceolate to linear, scarious, 2-3 mmlong, marginally ciliate; pedicels sharply angled, ca. (8-)12-14 mmlong,

ca. 0.5 mmin diam., glabrous or nearly so; bracteoles submedial, narrowly lanceolate to linear, scarious,

1.5-2.2 mmlong, distally ciliate. Flowers 5-merous; calyx ca. 5 mmlong, articulate with pedicel, glabrous,

the tube ca. 1.5-2.5 mmlong, ca. 2 mmin diam., the lobes narrowly triangular to deltoid, acute, ca. 2-2.5

mmlong; corolla with aestivation imbricate, membranous, unistratose, cylindric-urceolate, angulate, 7.6-10

mmlong, ca. 4 mmin diam., pink, glabrous externally, the lobes ± oblong, obtuse 1-1.5 mmlong; stamens

10, included, ca. 6 mmlong, the filaments 2.5-3 mmlong, flattened, attached medially to anthers, glabrous

to ciliolate, the anthers ca. 4-4.2 mmlong, lacking spurs, the thecae ca. 1.5-2.3 mmlong, slightly papillose,

the tubules slender, distinct, ca. 1.6-2.2 mmlong and 0.1-0.2 mmin diam., dehiscing by introrse, oblique,

terminal pores; styles ca. 11 mmlong. Mature berry unknown, but at least 5 mmdiam. when immature.

Distribution.— Known now only from the montane, pine-oak forests of the Sierra Madre del Sur of the

Mexican state of Guerrero, at ca. 2500-3000 m. Flowering and fruiting: Jul, Oct.

Vaccinium wilburii is characterized by its lanceolate to lance-elliptic leaves, glabrous calyx with compara-

tively long lobes, and uniformly pink cylindric-urceolate corollas that are angulate and glabrous throughout.

Although we have not studied this species in the field, the suggestions of Almeda and Breedlove (1992), who

stated that the relationships of this species seem to lie with V.selerianum (V. haematinum to them) and to a

lesser extent with V. lundellianum, are herein followed.

2600 m, 20 Aug 1989, A. deAvila 737 (CAS).

16. Vaccinium jefense Luteyn & Wilbur, Brittonia 29:272. 1977. Symphysiajefemis (Luteyn & wlbur) vander Kloet,
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Lianoid epiphytes or arching terrestrial shrubs to 2 mtall; branchlets subterete, glabrous, green becoming

reddish-brown, drying brown, the bark thin, cracking into longitudinal strips; twigs subterete, glabrous to

densely hirsute distally. Leaf-blades persistent, coriaceous, evergreen, elliptic or ovate-elliptic, (4. 5-) 8-1 2 (-20)

cm long, (2-)3-7(-8.5) cm broad, apically acuminate to short-acuminate, basally rounded and cordate to

subcordate, marginally entire, dark green above and paler beneath, drying olive to grayish-brown, glabrous

above, sparsely to moderately hirsute beneath along the principal veins, the lower surface also with numerous,

minute, glandular fimbriae, the venation 5-7(-9)-plinerved or sometimes appearing weakly pinnate with

3 pairs of lateral nerves, the veins impressed above and raised beneath (i.e., the leaves somewhat bullate),

proximal 1-2 cm of midrib conspicuously thickened above; petioles terete, rugose, 5-9 mmlong, 2-3.5 mm
in diam., hirsute to glabrate. Inflorescences axillary (rarely appearing terminal), racemose or subcorymbose,

(6-)8-17-flowered; rachises subterete, 1-1.5 cm long, glabrous or sparsely hirsute, densely glandular-fim-

briate; floral bracts linear-lanceolate, conspicuously nerved, (2.5-)3-9 mmlong, ca. 1 mmbroad, hirsute,

glandular-fimbriate; pedicels terete, striate, ca. (6-) 14-26 mmlong, 1 mmin diam., sparsely hirsute, densely

glandular-fimbriate; bracteoles linear-lanceolate, (2.5-)5-8 mmlong, ca. 0.5 mmwide, hirsute, glandular-

fimbriate. Flowers 5-merous; calyx 6-10 mmlong, articulate with pedicel, sparsely to moderately hirsute and

glandular-fimbriate, the tube cylindric, conspicuously bluntly and roundedly 10-ribbed or fluted, slightly

angled opposite the sinuses, 2-4 mmlong, 2-5 mmin diam., the limb campanulate, 4-6 mmlong, the lobes

oblong to ovate, acute, often basally slightly imbricate, (2-)4.5-6 mmlong, 1.7-3 mmbroad, conspicuously

nerved; corolla with aestivation valvate, thinly fleshy, weakly bistratose, cylindric, 10-13.5 mmlong, 5.5-10

mmin diam., green, sparsely hirsute and glandular-fimbriate especially on the surface of the lobes, the lobes

triangular, 2-4 mmlong and broad; stamens 10, included, ca. 8-10 mmlong, the filaments distinct, ca.

2.5-4 mmlong, broadest basally, marginally densely sericeous especially on the connective, translucent

when fresh, the anthers ca. 7-8 mmlong, lacking spurs, orangish-brown when fresh, the thecae ca. 3-37
mmlong, strongly incurved at the base, papillose, the tubules ca. 3.5-5 mmlong, sparsely pilose along in-

ner surfaces, dehiscing by latrorse clefts ca. 1.5-2 mmlong; styles included, 9-10 mmlong, glabrous. Berry

spherical, ca. 12 mmin diam., purple, 5-locular.

Distribution.— Elfin forests, densely moss-draped thickets of shrubs and small trees on mountain sum-

mits and upper slopes, in Panama from Chiriqui thru Panama provinces, at 750-1400 m. Flowering: Jan-Jul

and sporadically through the rest of the year; fruiting: throughout most of the year.

Vaccinium jefense is characterized by its weakly bullate leaf blades that are basally rounded and subcor-

date to cordate, conspicuous leaf nervation, glandular-fimbriate (sometimes densely) inflorescences, long

and narrow bracteoles, elongate and conspicuously striate calyx limb and lobes, sparsely hirsute corollas

(especially on the lobes), and anther tubules that are sparsely long-pilose along the inner surfaces and de-

hisce by latrorse clefts. It resembles several other green-flowered species of Vaccinium and its morphological

Apr 1987, Vaidespino et a\. 560 (NY). Veraguas: ridge of Cordillera de lute, along trail to Cerro lute, 3-4 km past Escuela Agricola Alto

17. Vaccinium furfuraceum Wilbur & Luteyn, Sida 21:1609, fig. 2. 2005. Type: costa rica. Limon: Canton de

G. Herrera 3286 (holotype: 1MB!; isotypes: DUKE! F! NY).

Much-branched, epiphytic, lianoid shrubs; branchlets ± terete, finely ridged and grooved, densely spread-

ing hirsutulous, 1.5-4 mmin diam. Leaf-blades persistent, coriaceous, evergreen, ovate to ovate-elliptic,

(2.5-H-6 cm long, (1.2-)1. 8-2.5 cm broad, apically acuminate and ± tapering abruptly to the narrowly

rounded tip, basally rounded, marginally entire, glabrous above or nearly so except moderately pilose along
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the principal veins, moderately to densely spreading pilose beneath along the principal, secondary and

even tertiary veins with hyaline trichomes up to 0.7 mmlong and also densely beset especially when young

with short, thick, glandular, scale-like trichomes ca. 0.1-0.2 mmlong on both the veins and the surface,

the venation weakly 5-plinerved, the secondary nerves joining together in a series of prominent arches, the

lamina ± bullate, the midrib and secondary veins impressed above and elevated beneath and the tertiary

veins slightly elevated on both surfaces; petioles 2-3(-4) mmlong, densely spreading pilose. Inflorescences

axillary, congregated distally, sometimes appearing terminal, racemose but with the rachis often contracted

and the flowers hence appearing somewhat corymbose, 3-10(-12)-flowered, 2.5-5 cm long overall; rachises

(2-)4-8 mmlong, densely glandularly strigillose with thickened trichomes 0.1-0.3 mmlong and spar-

ingly to moderately pilosulose with hyaline spreading trichomes 0.3-0.6 mmlong; floral bracts narrowly

lanceolate to linear-lanceolate, 2.5-2.6 mmlong, marginally glandular ciliate; pedicels (0.6-)l-2(-2.4) cm

long, moderately to densely glandularly strigillose and also sparingly pilosulose with hyaline trichomes;

bracteoles located in about proximal third, appressed, linear-lanceolate, glandular ciliate, ca. 2.8 mmlong.

Flowers 5-merous; calyx 3-4.5 mmlong, strongly articulate with pedicel, the tube shallowly obconic, ca.

1.5 mmlong, ca. 5-6 mmin diam. distally, pronouncedly flaring from the approximately 3 mmin diam.

basal portion, densely and scurfily glandular-squamate throughout, the limb ca. 3 mmlong, the lobes

deltoidly triangular to broadly oblongish with an abrupt distal tip, ca. 1-1.2 mmlong, ca. 2.3 mmbroad

at base; corolla with aestivation valvate, thinly fleshy when fresh but membranous when dry, bistratose,

broadly cylindrical, relatively thin in texture, 8-12 mmlong, ca. 8 mmin diam. distally, densely scurfily

glandular-squamate externally, glabrous internally, the lobes triangular, acute, 2.5-3 mmlong, ca. 3 mm

broad basally; stamens 10, included, ca. 7-9.5 mmlong, the filaments 2-3 mmlong, conspicuously hyaline

ciliate, flattened, the anthers ca. 7 mmlong, lacking spurs, the thecae 2-2.2 mmlong, basally incurved,

papillose, the tubules ca. 3-5 mmlong, dehiscing by latrorse, elongate clefts ca. 1-2 mmlong; styles about

as long as the corolla, straight, glabrous. Berry not seen.

Distribution.— Known only from the type collection made in Costa Rica in the Talamanca foothills of

Limon Province, at ca. 700 m. Flowering: Jul.

Vacciniumfurfuraceum is characterized by its generally densely glandular-flmbriate leaf blades and flo-

ral parts, thin-petiolate leaves with blades that are bullate, apically short-acuminate, and basally rounded,

plinerved venation with the reticulate veinlets conspicuously raised beneath, short calyx lobes, thin and

membranous corollas that are cylindric-campanulate, and staminal tubules that are pubescent along the

inner surfaces and dehiscent latrorsely. The corollas are proportionally conspicuous with respect to the

calyx. Its morphological relationships lie near V. monteverdense and V. jefense with which it has in common

pilose inner surfaces of the staminal tubules and latrorse dehiscence. It also shares densely fimbriate leaves

and inflorescence parts with V. jefense, perhaps its closest relative. Vacciniumfurfuraceum differs most con-

spicuously from V. jefense by its possession of an overall shorter calyx (3-4.5 mmlong vs. 6-10 mm) and

calyx lobes (1-1.2 mmlong vs. 4.5-6 mm), inconspicuously apophysate (not 10-ribbed) calyx tube, and

non-striate calyx limb and lobes.

18. Vaccinium luteynii Wilbur, Sida 21:1612, fig. 3. 2005. Type: PANAMA.Bocas del Toro: Fortuna Dam-Chiriqm Grande

Terrestrial or epiphytic shrubs to 4 m tall; branchlets terete, tan to dull reddish-brown, glabrous. Leaves

subopposite, the blades persistent, coriaceous, evergreen, ovate to oblong-ovate or ovate-elliptic, ca. 5-15

cm long, 3-6 cm broad, apically acute to somewhat acuminate, basally rounded to almost subclasping,

marginally entire and slightly thickened and revolute, glabrous or very nearly so on both surfaces, the ve-

nation 3-5 (7)-plinerved with lateral nerves arising from proximal 1/4-1/3 of midrib, midrib proximally

much thickened and weakly elevated in basal # above, then thinner and weakly impressed becoming flush

to slightly elevated near apex, lateral nerves weakly impressed to flush proximally above but soon slightly

elevated distally, reticulate veinlets elevated above, all venation somewhat elevated beneath throughout;
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petioles stout, 1-5 mmlong, glabrous. Inflorescences axillary (often appearing terminal), corymbose racemes,

mostly 5-8 cm long overall, 10-13-flowered, with a glabrous to very sparingly and minutely puberulent

peduncles; rachises 1.5-4.5 cm long; floral bracts persistent, triangular or lanceolate, scale-like, 2-2.5 mm
long, glabrous but often marginally, minutely ciliate; pedicels irregularly angulate or ridged, 20-40 mmlong,

ca. 0.6-1 mmin diam., glabrous; bracteoles at or very near the base, persistent, subopposite, lanceolate to

narrowly triangular, 1.2-2 mmlong, glabrous or minutely ciliate. Flowers 5-merous; calyx 4-4.2 mmlong,

articulate with pedicel, the tube subcylindric, deeply and bluntly rugose, ca. 1 mmlong, 4-4.5 mmin diam.,

glabrous, the limb smooth above but broadly and saccately spurred opposite and below each lobe, ca. 3 mm
long, the spurs solid (not hollow) and sometimes slightly and broadly bilobed, the lobes triangular, acute,

0.6-1 mmlong, glabrous; corolla with aestivation valvate, thick and somewhat fleshy, bistratose, broadly

urceolate to urceolate-campanulate, ca. 10 mmlong, ca. 8 mmbroadest diam. when fresh, but drying 5-8

mmlong and ca. 6 mmin diam. just beneath the throat and 3.5-4 mmin diam. just above the calyx, green,

externally glabrous and internally densely pilose with sordid, white trichomes especially in the throat and

lobes, the lobes acute, ca. 3 mmlong; stamens 10, included, ca. 6.5 mmlong, the filaments 3.5-4 mmlong,

long-pilose in distal half, attached to the anther dorsally slightly above its middle, the anthers ca. 3.5 mmlong,

lacking spurs, golden, the thecae ca. 2-2.5 mmlong, densely and finely papillose, the lower third strongly

incurved, the tubules ca. 1 mmlong, dehiscing by introrse, strikingly oblique pores. Berry not seen.

Distribution.— Montane rainforests in Panama, along the continental divide, between Bocas del Toro

and Chiriqui, at 700-950 m. All specimens yet seen were collected in flower in Mar.

Vaccinium luteynii is characterized by its subopposite leaves, glabrous leaf blades with rounded to almost

subclasping bases, saccately 5-spurred calyx limb, thick, fleshy, broadly urceolate to urceolate-campanulate

corollas that are internally densely pilose at the throat and onto the lobes, and glabrous stamens that dehisce

introrsely. The interspecific relationships of V. luteynii are uncertain at this time, although it is morphologi-

cally similar to V. bocatorense and V.floccosum.

19. Vaccinium bocatorense Wilbur, Sida 11:441. 1986 [as bocatorensis] . Jw. PANAMA.Bocas del Toro: headwaters of Rio

Epiphytic, scandent treelets (fide label); branchlets ± terete, drying brownish. Leaves apparently subopposite,

the blades persistent, coriaceous, evergreen, ovate to ovate-elliptic, 4-6.5 cm long, 3.5-5 cmbroad, apically

± rounded, basally rounded and slightly cordate, marginally entire, glabrous above and moderately but

inconspicuously erect-pilosulose beneath with widely spaced, slender, hyaline trichomes 0.2-0.3 mmlong,

apparently eglandular, the venation 5(-7) plinerved with 2-3 pairs of lateral veins arising within 5-10 mm
of the base, the midrib and lateral nerves impressed above and elevated beneath, the reticulate venation

not apparent; petioles 2-3 mmlong, short-puberulent adaxially, ± glabrous abaxially. Inflorescences axil-

lary, congregated distally, sometimes appearing terminal, racemose to subcorymbose, 6-12-flowered, 3-7

cm long overall; rachises ± terete, 2-5 cm long, moderately and inconspicuously pilosulose; floral bracts

lanceolate to lance-ovate, acute to acuminate, 3-6 mmlong, sparingly puberulent to pilosulose externally;

pedicels terete, 10-15(-20) mmlong, ca. 1 mmin diam., densely but inconspicuously puberulent with erect

hyaline trichomes, striate, eglandular; bracteoles borne along the proximal third of the pedicel, lanceolate to

lance-oblong, 4-6 mmlong, 0.6-1.5(-1.8) mmbroad, adaxially glabrous and abaxially sparingly puberulent

to pilosulose and marginally ciliate. Flowers 5-merous; calyx 7-10 mmlong, ca. 6 mmin diam., articulate
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with pedicel, inconspicuously and moderately pilosulose with erect trichomes, the tube broadly cylindric,

3.5-4 mmlong, pilosulose and glandular-pustulate throughout, the lobes spreading-recurved or reflexed,

narrowly triangular to lanceolate, 4-5 mmlong, ca. 2-3 mmbroad at base; corolla with aestivation valvate,

thick and fleshy, bistratose, urceolate to cylindric-urceolate, constricted at throat, 7-9 mmlong, 6-7 mmin

diam., externally glabrous, internally glabrous or very nearly so for the basal half and increasingly tangled

pilose distally, the lobes broadly deltoid, ca. 2-2.5 mmlong, 2.5 mmbroad at base, exceedingly densely

matted tomentose within; stamens 10, included, ca. 5-6.2 mmlong, the filaments very weakly connate

basally, ca. 2.5-3 mmlong and medially ca. 0.5 mmwide, very much flattened and rather broad, marginally

and on both surfaces moderately to densely sericeous especially on the connective abaxially, the anthers ca.

3-4 mmlong, lacking spurs, golden, the thecae ca. 2.5 mmlong, finely or moderately papillose, strongly

incurved basally, the tubules 1-1.5 mmlong, about as wide as the thecae, glabrous, dehiscing by introrse,

oblique pores; styles included, ca. 7 mmlong glabrous. Berry not seen.

Distribution.— Known only from the type collection, made along the heavily forested headwaters of the

Rio Colubre, in the province of Bocas del Toro, Panama, at 2400-2550 m. Flowering: Mar.

Vaccinium bocatorense is characterized by its subopposite leaves with stout, rugose petioles, bullate leaf

blades with the apices rounded and the bases rounded to subcordate and often somewhat clasping, plinerved

venation with the reticulate veinlets obscure beneath, elongate calyx with proportionately long lobes, thick

and fleshy corolla that is urceolate to cylindric-urceolate and conspicuously constricted at the throat, and by

stamens with introrse dehiscence and glabrous tubules. The corolla is proportionally small and inconspicu-

ous with respect to the calyx. Vaccinium bocatorense keys closest to V.floccosum and V. monteverdense because

of their long calyces and calyx lobes, but its overall relationships within the genus are uncertain.

20. Vaccinium floccosum (L.O. Williams) Wilbur & Luteyn, Brittonia 29:272. 1977. Homemanniafloccosa L.O.

Terrestrial or epiphytic shrubs 1-4 mtall; branchlets slender grayish to olive-brown, glabrous. Leaves alter-

nate to subopposite, the blades persistent, coriaceous, evergreen, ovate to lanceolate or elliptic, (3-)5-9(-ll)

cm long, (1.5-)3-5(-6.5) cmbroad, apically acute to acuminate, basally cuneate to rounded, rarely short-

attenuate, marginally entire and slightly thickened, glabrous to moderately appressed glandular-fimbriate

above and especially beneath, the venation indistincly 3-5(-7)-plinerved and also somewhat arcuately

veined; petioles 2-4(-6) mmlong, glabrous. Inflorescences axillary, loose, umbelliform racemes, mostly 2-4

cm long overall; rachises 2-10(-20) mmlong, glabrous to sparingly puberulent; floral bracts persistent, ovate

to lance-ovate or lanceolate, 1-3.3 mmlong, glabrous to sparingly short-ciliate; pedicels 10-20(-25) mm

long, glabrous to sparsely puberulous, but distally often fringed with glandular trichomes 0.1-0.2 mmlong;

bracteoles approximately medial, subopposite, ovate to lance-ovate, persistent, 1-3.2 mmlong, glabrous

to inconspicuously ciliate. Flowers 5-merous; calyx 4-7.8 mmlong, articulate with pedicel, glabrous, the

tube campanulate, 2-3 mmlong, 3-5 mmin diam., the limb longer than the tube, commonly striate, the

lobes broadly triangular, acute, 1.8-3.5 mmlong; corolla with aestivation valvate, fleshy, bistratose, broadly

cylindric-campanulate, broadest at mouth, 7-10 mmlong, 4-5 mmin diam., pale greenish often suffused

with red, externally glabrous to moderately appressed spiculate, internally densely floccose with a tangle of

white, villous trichomes, the lobes erect to spreading or reflexed, triangular, acute, 2-2.2 mmlong, densely

villous-floccose within; stamens 10, included, ca. 5.2 mmlong, the filaments slightly adherent to the very

base of the corolla tube, ca. 3-3.2 mmlong, flattened, slightly ciliate, the anthers 3-3.5 mmlong, lacking

spurs, golden, attached along the lower 1/3, the thecae ca. 2.2-2.5 mmlong, papillose, basally incurved

and bluntly tapering, the tubules inconspicuous, stout, ca. 1-1.2 mmlong, dehiscing by terminal, truncate

pores. Berry spherical, 8-10 mmin diam., dark purplish at maturity, 5-locular.

Distribution.— Elfin and premontane cloud forests in the high land along the border of the Panamanian

Bocas del Toro and Chiriqul provinces, between 1000-2500 m. Flowering: Jan-Oct; fruiting: May-Dec.
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Vaccinium floccosum is characterized by its alternate to pseudo-opposite leaves with flat blades, entire

margins and plinerved venation, conspicuously striate calyx limbs that are longer than the tubes, greenish

corollas that are internally densely floccose apically, and anther tubules that are short, ca. 1 mmlong, glabrous,

and dehiscene introrsely or by perfectly terminal pores. Leaf morphology is variable with populations from

the Boquete region showing leaves coriaceous and inconspicuously petiolate, with blades ovate to ovate-

lanceolate, with apices acuminate, and bases rounded or short-attenuate. Populations from the Fortuna Dam

area show leaves more thinly coriaceous and more conspicuously petiolate, with blades more lance- elliptic,

with apices longer acuminate, and bases tapering and cuneate. All leaf blades with rounded bases are also

pseudo-opposite, whereas leaf blades with cuneate leaf bases may be either distinctly alternate or pseudo-

opposite. The synonymy of this species as listed above indicates something of the extent of its anomalous

characteristics. The relationships of this species are as close to the species centered about Vaccinium poasanum

as they are to the largely West Indian species usually treated as Symphysia racemosa (Vahl) Stearn (= Home-

mannia racemosa Vahl). The inclusion of all these species within Vaccinium does not significantly expand the

limits of that extremely diverse genus and still seems to us to be the best treatment for the complex until a

worldwide revision of the generic limits is undertaken. Vander Kloet (1985), whose study was largely based

upon the West Indian V racemosum (Vahl) Wilbur & Luteyn [= Hornemannia racemosa Vahl and Symphysia

racemosa (Vahl) Stern], argued against such an extension of the generic limits of Vaccinium claiming that

such an expansion "is tantamount to making the genus a dumping ground for any Vaccinieae of uncertain

affinity." In Vander Kloet's experience "the character unique to the genus "Vaccinium" is the absence of calyx

tube enlargement prior to anthesis" (see vander Kloet 1985 and vander Kloet et al. 2004 for an alternative

opinion).

21. Vaccinium monteverdense Wilbur & Luteyn, Brittonia 53:442. 2001. t*pe: Costarica. Guanacaste: Momeverde

Epiphytic or terrestrial shrubs, 1-2 mtall, arising from lignotubers; branchlets ± terete, reddish-brown, gla-

brous, those of the preceeding year's growth grayish with the bark exfoliating and splitting longitudinally. Leaj-

blades persistent, coriaceous, evergreen, ovate-lanceolate to elliptic, (2.4-)3.4-8 cm long, (0.8-)1.2-2(-27)

cm broad, apically somewhat abruptly acuminate to short-acuminate, the tip itself ± bluntly obtuse and

ca. 2 mmwide, basally rounded to obtuse, usually short-acuminate and narrowly decurrent onto petioles,

marginally entire and revolute causing leaves to be concave, weakly bullate, glabrous on both surfaces, the

venation 3 (-5) -plinerved with usually only midrib prominent; petioles somewhat angulate and strongly

canaliculate, 4-8 mmlong, ca. 1 .5 mmin diam., glabrous or very nearly so. Inflorescences terminal, racemose,

7-9(-16)-flowered; rachises ± terete ca. 2-3(-4.7) cm long, glabrous, reddish; floral bracts inconspicuous,

appressed, scale-like, ovate, ca. 0.8-1.5 mmlong; pedicels terete, 14-19 mmlong, ca. 1-1.2 mmin diam.,

glabrous, dull reddish; bracteoles nearly basal, subopposite, scale-like, appressed, elliptic to narrowly tri-

angular, ca. 0.6-0.8 mmlong. Flowers 5-merous; calyx 10-16 mmlong, articulate with pedicel, glabrous,

green flushed with red, the tube cylindric to obconic, 4.5-8.5 mmlong, 2-3 mmin diam. basally and 4-6

mmin diam. proximally and ca. 1 cm in diam. distally, striate to slightly ribbed when dry, the limb spread-

ing to campanulate, 5.5-7.5 mmlong, conspicuously striate, the lobes deltoid, 2.5-3.5 mmlong, 4-5 mm
broad basally; corolla with aestivation valvate, thinly fleshy, bistratose, broadly cylindrical to campanulate,

13-18 mmlong, 9-15 mmin diam. distally, green suffused with maroon to reddish-maroon or purplish,

glabrous, the lobes ca. 3-3.5 mmlong, 3-4 mmbroad at base; stamens 10, included, ca. 11.5-12 mmlong,

the filaments distinct, ca. 4.7-5 mmlong, flattened, marginally long-pilose, the anthers ca. 8-8.4 mmlong,
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lacking spurs, golden, the thecae ca. 3.2-3.4 mmlong, papillose, bluntly apiculate basally, the tubules ca.

4.8-5 mmlong, distinct, long-pilose along inner surfaces, dehiscing by short, slightly latrorse clefts ca.

1.4-1.5 mmlong; styles slender, 12-15 mmlong, glabrous. Mature berry unknown, but at least 8 mmin

diam. and spherical when immature.

Distribution. —Known only from a few collections in cloud forest, from the Costa Rican Cordillera de

Tilaran in the vicinity of Monteverde, where the provinces of Alajuela, Guanacaste, and Puntarenas join

one another, and also from the Province of Guanacaste in the Cordillera de Guanacaste on the lower slopes

of Cerro La Gigante, at ca. 1400-1600 m. Flowering: Jan-Mar.

Vaccinium monteverdense is characterized by having leaf blades with two circular, concave, blackish glands

ca. 0.2 mmdiam., one on either side of midrib on lower surface, conspicuously striate calyx limb, cylindric-

campanulate corolla that is mostly green but suffused with maroon or reddish-maroon apically, stamens that

are adherent to the base of the corolla, relatively long filaments, and anthers with pilose tubules that dehisce

latrorsely. Furthermore, its leaves are often slightly bullate and concave. The relationships of V. monteverdense

it Wilbur &Luteyn, sp. no\

iatcUobato.gkn,

Epiphytic shrubs to 2 mtall; branchlets ± terete, brownish, grayish or blackish, the youngest 1.5-3 mmin

diam., finely ridged, inconspicuously puberulous. Leaf-blades persistent, coriaceous, evergreen, ovate to ovate-

elliptic, 2-4.7 cm long, 1.2-2.4 cmbroad, apically usually tapering into a 4-8 mmlong, blunt, tongue-like

tip, basally usually rounded, marginally entire, the venation 3-5-plinerved, the midrib and secondary veins

somewhat sunken above and elevated beneath, the upper surface glabrous at maturity but initially moderately

beset with dark reddish, glandular-appressed trichomes that rarely persist into maturity and the sunken

veins proximally usually somewhat puberulous, the lower surface moderately beset with minute, often ap-

pressed puberulence on the surface and principal veins and those on the surface apparently glandular and

darkening reddish-brown upon drying and perhaps 0.1 mmlong, usually disappearing with age; petioles

terete or nearly so 3-4 mmlong, minutely puberulous. Inflorescences axillary, racemose, 1-3-flowered, ca.

1-2.5 cm long overall; rachises mostly 4-8 mmlong or less, sparingly puberulous to short-pilose; floral

bracts 1-1.2 mmlong; pedicels 7-15 mmlong, sparingly puberulous to short-pilose, drying reddish-brown;

bracteoles basal, linear, l-2(-3) mmlong, glandularly minutely ciliate. Flowers 5-merous; calyx ca. 8-8.5

mmlong, clearly articulate with pedicel, the tube cylindric, 5(-10)-ribbed when fresh, 2-3.5 mmlong, 2-3

mmin diam., striate, moderately minutely glandularly appressed pubescent, the limb ca. 5.5 mmlong, the

lobes triangular, strikingly acute, 4-5 mmlong, 2-2.7 mmbroad, striate, green, minutely reddish-glandular

puberulent; sinuses acute; corolla with aestivation valvate, thinly fleshy, bistratose, broadly campanulate, ca.

7-15 mmlong, 9-10 mmin diam., green, the lobes triangular, acute, ca. 3 mmlong and 3.5 mmbroad at

base; stamens 10, included, 9.5-9.6 mmlong, the filaments distinct, ca. 3-3.6 mmlong and 1.5 mmwide

at base, slender but broadening basally, marginally long-ciliate, dorsifixed, the anthers ca. 7.5-8 mmlong,

lacking spurs, orangish-yellow, the thecae 3-3.6 mmlong and 1-1.5 mmwide, finely papillose, the tubules

somewhat divergent, each ca. 3-4.6 mmlong and 0.5 mmwide, dehiscing by latrorse clefts ca. 1.5-2.5 mm
long and 0.5 mmwide; styles slightly exserted. Mature berry unknown.
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ipanense Wilbur & Luteyn. A, habit with inset of leaf undersurface showing glandular appressed trichomes and tip. B, flower

showing valvate aestivation of corolla, calyx tube ribs, and glandular-fimbriate pedicels. C, calyx, longitudinal section. D, mature corolla. E, sti

showing ventral, dorsal, and side views with latrorse dehiscence clefts (drawn from type collection).
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Distribution. —Epiphyte in the canopy of cloud forest trees. This very distinctive species has apparently

only been collected twice, which is surprising as Cerro Campana is a frequently visited and botanized area

relatively close to Panama City, at ca. 800-850 m. Flowering: Feb.

Vaccinium campanense is one of the green-flowered species of Vaccinium that is additionally distinguished

by its combination of small, entire-margined leaves, few-flowered inflorescences, calyces densely glandular-

fimbriate with 5-10 bluntly ribbed tubes and prominently striate, proportionately long and strikingly acute

calyx lobes, and broadly campanulate corolla.

Additional collection studied: Cerro Campana, topotype, 13 Feb 1996, Luteyn & Galdames 14857 (NY) (flowers from forest floor only).

23. Vaccinium poasanum J.D. Smith, Bot. Gaz. (Crawfordsville) 24:395. 1897. Symphysia poasana (j.d. Smith)

Terrestrial or epiphytic shrubs or small trees (l-)2-5(-7) mtall; branchlets glabrous. Leaf-blades persistent,

coriaceous, evergreen, ovate to lanceolate or elliptic, 3-8(-10) cm long, (l-)2.5-4(-6) cm wide, apically

acute to acuminate, basally acute, broadly cuneate or acuminate (very rarely auriculate), marginally entire

and slightly revolute, glabrous or sparingly to moderately appressed glandular-fimbriate above and especially

beneath, rarely short-puberulent near the base, the venation indistinctly 3-5-plinerved and also somewhat

arcuately veined; petioles 1-4 mmlong, glabrous to hirsutulous. Inflorescences axillary, umbelliform racemes,

mostly 2-4 cm long overall, (4-)7-l 3 -flowered; rachises 0.5-2 cm long, glabrous to sparingly puberulent;

floral bracts persistent, lance-ovate to lanceolate, 1.5-2.5 mmlong, ciliate; pedicels slender, 7-15 mmlong,

sparingly puberulent, often distally with a fringe of glandular trichomes 0.1-0.2 mmlong; bracteoles sub-

medial, subopposite, lance-ovate to lanceolate, often persistent, 1-1.5 mmlong, ciliate. Flowers 5-merous; calyx

3.5-5 mmlong, clearly articulate with pedicel, glabrous to densely puberulent, the tube short-campanulate

to turbinate, 2-3.5 mmlong, about equal in diam., the limb 1-2 mmlong, the lobes broadly and shallowly

deltoid, apiculate, 0.2-1 mmlong; corolla with aestivation valvate, thinly fleshy, bistratose, broadly cylindric,

8-12 mmlong, 6-10 mmin diam., pale yellowish or greenish-white and occasionally tinged with bright

rose or pink, externally and internally glabrous or rarely apically sparsely villose, the lobes erect to slightly

recurved, broadly oblong, apically acute to obtuse, 2-3.5 mmlong; stamens 10, included, 7.5-8.5 mmlong,

the filaments 2-2.5 mmlong, ciliate, flattened, broadened basally where slightly adherent to the very base of

the corolla, the anthers 6-7 mmlong, lacking spurs, golden, attached slightly above the middle, the thecae

1.8-2.2 mmlong, papillose, basally incurved, the tubules 3.5-5.5 mmlong, glabrous, dehiscing by slightly

introrse, oblique pores but appearing ± terminal; styles exserted, 8-10 mmlong. Berry subspherical, 7-10

mmin diam., dark purple at maturity, 5-locular.

Distribution.— Montane forests and thickets from Guatemala south into central Panama, from 900-3300

m. Flowering: throughout most of year especially from Dec-Mar and Jul-Sep; fruiting: throughout much of

Vaccinium poasanum is characterized by its leaves with acute to broadly cuneate blade bases and acute to

acuminate apices, apiculate calyx lobes, broadly cylindric corollas, staminal filaments that are conspicuously

shorter than the overall anthers, and elongate anther tubules. Like many other of the green-flowered species

of Vaccinium, the inter-specific relationships of V. poasanum are uncertain. It is, however, morphologically

similar to V. campanense.
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Coarse, rigid, epiphytic shrubs 1-2 mtall; branchlets and branches ± terete, glabrous or nearly so but current

season growth not present, thin, brownish or grayish. Leaf-blades persistent, coriaceous, evergreen, elliptic,

mostly 6-18 cm long, 3-7.5(-9) cmbroad, apically acute to acuminate, basally rounded to shortly tapering and

sometimes curling or somewhat conduplicate around the petiole at the junction, marginally entire, glabrous

on both surfaces, the venation 3-5-plinerved, the veins ± depressed above except the midrib elevated for the

proximal third to half while elevated beneath through the 3-4 order and forming an indistinct reticulum;

petioles somewhat flattened above and there rather broadly and shallowly canaliculate, mostly 7-15 mm
long, 2-3.5 mmin diam., glabrous. Inflorescenses mostly ramiflorous, of several to numerous, sessile fascicles

(2-10 -flowered) emerging from small, depressed mounds 1-2 mmin diam. and 1-2 mmlong; floral bracts

scale-like, 0.6-1.5 mmlong, ciliate; pedicels slender, 5-10 mmlong, 0.2-0.3 mmin diam., glabrous; brac-

teoles deltate, 0.5-0.8 mmlong, ciliate. Flowers 5-merous; calyx ca. 3-4 mmlong, clearly articulate with

pedicel, the tube cylindric-obconic, ca. 1.5-2.2 mmlong, 1.6-2 mmin diam., glabrous, the lobes broadly

based, minute, varying from barely detectable to perhaps as much as 0.2-0.4 mmlong, glabrous; corolla

with aestivation apparently valvate, membranaceous, thinly bistratose, cylindric to more typically gradually

funnelform, 5-9 mmlong, flaring to ca. 5-6 mmin diam. from a 2-2.5 mmdiam. base, greenish-white,

glabrous both externally and internally, the lobes narrowly triangular to deltoid, acute, ca. 2.5 mmlong;

stamens 10, included, 7-8 mmlong, the filaments 1-2.5 mmlong, united in the basal 0.5 mm, glabrous,

flattened, the anthers 6-7 mmlong, lacking spurs, attached medially, the thecae ca. 1.4-2.2 mmlong, finely

papillose, basally incurved and apiculate, the tubules ca. 3-4.8 mmlong, dehiscing by truncate to slightly

flaring, terminal pores; styles slightly exserted, glabrous. Mature berry unknown, but when immature at

least 3-4 mmin diam., glabrous.

Distribution.— Known only from four collections made in wet forest, near the Fabrega Damsite at

Fortuna (Chiriqui Prov.) and Cerro Colorado (Bocas del Toro Prov.), Panama, at 1150-1500 m. Flowering:

Jan.; immature fruits: Apr.

Vaccinium almedae is characterized by its short-racemose to fasciculate inflorescences that are sometimes

that are conspicuously shorter than the anthers, and anther tubules that are conspicuously longer than the

thecae and that dehisce by truncate to slightly flaring, terminal pores. Its relationships are unclear at this
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25. Vaccinium santafeense Wilbur & Luteyn, Ann. Miss. Bot. Gard. 65:140. 1978. Symphysiaperard.ua vander

Epiphytic shrubs l-2(-3) mtall, vegetatively glabrous throughout; branchlets and twigs terete, gray to light

brown when dry. Leaf -blades persistent, drying subcoriaceous, evergreen, elliptic, 5-8 cm long, 2-3 cm

broad, apically acute to acuminate or even tapering into a pronounced drip-tip 8-12 mmlong, basally cu-

neate, marginally entire, the venation pinnate, the midrib elevated proximally above while sunken distally

and beneath elevated throughout; petioles dorsiventrally compressed, 6-11 mmlong, 1.5-2 mmbroad.

Inflorescences racemose to subcorymbose, 2-8-flowered; rachises terete, smooth or weakly striate, 5-9 mm
long; floral bracts ovate to oblong-ovate, acute, keeled, 1-1.2 mmlong, appressed, irregularly and minutely

marginally denticulate; pedicels terete, smooth to weakly striate, 8-12 mmlong, distally minutely fimbriate;

bracteoles basal, slightly smaller and more closely appressed, ca. 1 mmlong, minutely denticulate. Rowers

5-merous; calyx ca. 3.5 mmlong, markedly articulate with pedicel, the tube terete, ca. 2 mmlong, 2.5 mm
in diam., the lobes broadly triangular with shallowly indented to almost flat sinuses, ca. 0.6 mmlong; co-

rolla with aestivation valvate, thin-carnose, bistratose, cylindric, 8-9 mmlong, abruptly contracted for the

lower 1.5-2 mmand there 2.2-2.5 mmin diam., 4-4.2 mmin diam. above, greenish- white, glabrous both

internally and externally, the lobes erect to somewhat recurved, triangular, acute, 2-2.5 mmlong; stamens

10, included, 6-7.7 mmlong, the filaments distinct, 2-3.2 mmlong, ca. 0.5 mmwide, flattened, ciliate, the

anthers ca. 5.5 mmlong, lacking spurs, the thecae 2-2.5 mmlong, finely to coarsely papillose, the tubules

3-3.6 mmlong, glabrous, dehiscing by elongate, latrorse clefts 2-3 mmlong; styles slightly exserted, 9-10

mmlong. Mature berry unknown.

Distribution.— Known only from five collections in cloud forest, on or near Cerro Tute ca. 10 kmNW
of Santa Fe, Veraguas, Panama, at 900-1000 m. Flowering and fruiting: Jan-May.

below summit of Cerro (MO, photo NYneg. 13044), 28 Mar 1975, Mori & Kallunki 5280 (MO);

26. Vaccinium costaricense Wilbur & Luteyn, Brittonia 29:270, fig. 5. 1977. Symphysia costaricensis (Wilbur &

Terrestrial or more typically epiphytic shrubs, l-3(-4) m tall; branchlets grayish to reddish-brown, gla-

brous. Leaf-blades persistent, coriaceous, evergreen, ovate or lanceolate to elliptic, (2.5-)4-8(-ll) cm long,

(1.5-)2.5-4.5(-6.2) cmbroad, apically acute to acuminate, basally acutely tapering to rounded, marginally

entire and slightly thickened, appearing slightly revolute, glabrous to moderately but inconspicuously ap-

pressed glandular-strigillose both above and more especially beneath, the venation 3-5(-7)-plinerved and

also somewhat weakly arcuately veined; petioles 1-2 mmlong, glabrous. Inflorescences axillary but often

superficially appearing terminal, of umbelliform racemes, 10-15 -flowered; rachises l-2.5(-3) cm long,

glabrous to very sparingly and minutely puberulent; floral bracts persistent, ovate-lanceolate to lanceolate or

triangular, scale-like, 1-3.5 mmlong, glabrous to minutely ciliate; pedicels mostly 10-30 mmlong, glabrous

to inconspicuously puberulous or often indistinctly distally fringed with glandular trichomes ca. 0.1 mm
long; bracteoles usually in the lower third, ± subopposite, lance-ovate to lanceolate, persistent, 0.8-3 mm
long, appressed, glabrous to indistinctly ciliate. Flowers 5-merous; calyx 3.5-5(-5.8) mmlong, clearly articu-

late with pedicel, glabrous to densely, minutely puberulent, the tube campanulate, ca. 2-2.5(-4) mmlong,

2.5-3 mmin diam., the lobes triangular, acute, 1.2-1.8(-2) mmlong; corolla with aestivation valvate, fleshy,
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bistratose, broadly cylindric to somewhat urceolate, 5-8 mmlong, 4-7 mmin diam., pale greenish-yellow,

externally glabrous and internally moderately to densely pilose with sordid, white trichomes especially in

long; stamens 10, included, ca. 6 mmlong, the filaments 3-4 mmlong, flattened, slightly adherent to the

very base of the corolla tube, slightly ciliate, the anthers ca. 3-4 mmlong, lacking spurs, golden, attached in

the lower quarter, the thecae ca. 1.8-2 mmlong, papillose, basally incurved and apiculate, the tubules stout,

ca. 1-2 mmlong, dehiscing by introrse, slightly oblique or slightly flaring, terminal pores. Berry spherical,

11-16 mmdiam., dark maroon to blackish-maroon, or purple, 5-locular.

Distribution. —Mountain slopes covered by premontane rainforests, on Atlantic slope of Costa Rica

(Heredia and San Jose) and Continental Divide forests in Panama (Bocas del Toro and Chiriqui), between

(700-)l 100-2000 m. Flowering and fruiting: throughout much of the year.

Vaccinium costaricense is characterized by its combination of acutely tapering to rounded leaf blade

bases, a calyx tube that is longer than the limb, corollas that are pilose internally at the throat, and short

anther tubules. Vaccinium costaricense has a longer rachis, shorter calyx limb and lobes, smooth, not stri-

ate, calyx limb and lobes, and longer anther tubules than its morphologically closest relative V floccosum,

from western Chiriqui Prov., Panama. These differences in the calyx may be influenced by where and how

the plants grow, i.e., epiphytes in the closed forest vs. terrestrial in exposed, windswept areas (JLL, pers.

observ.). Vaccinium costaricense differs from V. orosiense by acutely tapering to rounded leaf blade bases (not

cordate and amplexicaul) and shorter calyx lobes (at least in the Costa Rican populations). The characters

that distinguish these three species of Vaccinium are admittedly few and more collections are needed to help

clarify their morphologies and relationships.

cinium orosiense Wilbur & Luteyn, Brit

Epiphytic or terrestrial shrubs, 1-2 m tall; branchlets glabrous, olivaceous to purplish. Leaves appearing

subopposite, the blades persistent, coriaceous, evergreen, ovate to ovate-lanceolate, (2-)4-9(-14) cm long,

(1.5-)3-5(-7) cmbroad, apically acute, basally rounded to more typically cordate, clasping to amplexicaul,

marginally entire and slightly thickened, glabrous to sparsely and inconspicuously appressed, glandular-

strigillose, the venation indistinctly 5-7(-9)-plinerved; petioles ca. 1 mmlong, glabrous. Inflorescences

axillary but often superficially appearing terminal, of umbelliform racemes mostly 2-4 cm long overall;

rachises mostly 1-1.5 cm long, glabrous; floral bracts persistent, triangular to ovate-lanceolate, scale-like,

1-2.2 mmlong, glabrous to minutely ciliate; pedicels mostly 15-25 mmlong, glabrous; bracteoles usually

in the lower quarter, subopposite, deltoid to lance-ovate, persistent, 0.8-1.5 mmlong, appressed, glabrous

to inconspicuously ciliate. Flowers 5-merous; calyx 2-4 mmlong, clearly articulate with pedicel, glabrous,

the tube campanulate to urceolate, ca. 2-3 mmlong, 2.5-4 mmin diam., the lobes triangular, acute, 0.5-1.2

5-7 mmin diam., yellowish-green often suffused with maroon, externally glabrous and internally moder-
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ately to densely pilose with white trichomes especially on the lobes and the upper half of the tube, the lobes

spreading or reflexed, triangular, acute, 1-1.2 mmlong; stamens 10, included, ca. 6 mmlong, the filaments

ca. 3 mmlong, flattened, weakly adherent to the very base of the corolla tube, villous, the anthers ca. 4 mm
long, lacking spurs, golden, attached medially, the thecae ca. 1.5-2.3 mmlong, papillose, basally incurved

and apiculate, the tubules stout, ca. 1.5-2 mmlong and 0.5 mmwide, dehiscing by slightly introrse, oblique

pores. Berry spherical, ca. 12 mmdiam., "morada," 5-locular.

Distribution.— Known only from the heavily forested slopes above the Rio Grande de Orosi near Tapanti

(Cartago), Costa Rica, and from the Fortuna area, Panama (Chiriqui), at 1130-1800 m. Flowering and fruit-

ing: apparently extends through much of the year.

Vaccinium orosiense is characterized by its amplexicaul leaves with rounded or cordate blade bases,

short calyx lobes, corollas that are moderately to densely pilose internally at the throat, and by short anther

tubules. When fresh, the basal region of the leaf blades is red, as is also the case in V. costaricense, V.floc-

cosum, and V. luteynii, but usually not in V. poasanum. The relationships of V. orosiense are mentioned under

the discussion of V. costaricense.

steep roadside banks, 1500-1700 m, 29 Dec 1973, Almeda et al. 2180 (DUKE, F, GU, MO, NY, US); Tapanti Hydroelectric

project, wet road bank, 13 Dec 1975, Utley 3623 (CR, DUKE, F, MO). PANAMA.Chiriqui: Fortuna, camino de quebrada Bonita llegando

por el embalse hacia el norte, 1130-1150 m, 8 Apr 1987, Valdespino et al 631 (DUKE, NY) [JLL thinks Valdespino 631 maybe V. luteynii];

Gualaca-Fortuna Damsite road, 10.1 mi NWof Los Planes de Hornito, 1260 m, 10 Apr 1980 (fl), Antonio 4194 (MO).
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